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ABSTRACT

The Narrative End Item Report contained herein is a narrative summary of the
Douglas manufacturing and test records relative to the Saturn $5=1Vi-AS501 Flight

stage (Douglas P/N 1A39300-1, S/K 1005).

Narrations are included on those conditions related to permanent nonconformances
which were generated during the manufacturing cycle and existed at the time of
acceptance testing. The report sets forth data pertinent to total time or cycle
accumulation on time or cycle significant items.v Data relative to variations in
flight critical components is included. There is no provision to update or re-

vise the NEIR after initial release,.

Descriptors
NEIR . Significant Items
Documentation Stage Checkout
Configuration Manufacture and Test
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PREFACE

This Narrative End Item Report is prepared by the Reliability Assurance Opera-
tions Department of Douglas Aircraft Company, Inc. for the National Aeronautics
and Space Administration under contract NAST-101. “his report is presented in
response to requirements of NPC 200-2, paragraph 1L4.2.4, and issued in accordance
with Douglas Report SM-L41L10, Data Submittal Document, Saturn S-IVB System, which
details contract data required from the Douglas Aircraft Company, Inc. The
report summarizes the period from initial stage acceptance testing at the Douglas
Space Systems Center, lluntington Beach, California, through final acceptance
testing at the Douglas Saéramento Test Center (STC), Sacramento, California, and

turnover to NASA/MSFC for delivery to NASA/FTC.

Vv; Vi
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INTRODUCTION

Scope

The NEIR compiles quality evidence and assessments of a particular end item for

use in evaluating program objectives and end ictem usage. This report narrates

upon the Saturn S-IVB-501 and discusses the following:

a. Final configuration

b. Replacements made during test and final checkout (including serial
number and change letter of articles removed or substituted)

c. Nature of problems and malfunctions encountered
d. Corrective action taken or pending
e. Extent of retests or tests not completed

f. Total operating hours or cycles for each time or cycle significant
system or subsystem

l.2 Format

This document is organized into sections, with each section fulfilling a specific

purpose. The title of each section, and a brief outline of its purpose follow.

Section:

1.

2.

INTRODUCTION. This section discusses the scope of the NEIR, the Stage

Design Concept, Documentation, and Turnover Data.

SYSTEM TEST SUMMARIES. A brief summary of principal test areas is presen-

ted to give management personnel a concise view of successful test achieve-
ment, and remaining areas of concern.

STAGE CONFIGURATION. Conformance to engineering design, accepted devia-

tions and waivers, and data on time/cycle significant items.
DETAILED NARRATIVES. A presentation in depth of checkout operations, pre-

sentated with the checkouts at Sacramento Test Center (STC) first, followed
by Space Systems Center (SSC) checkouts. Failure and Rejection Reports
(FARRs) referenced, as applicable for each paragraph.

APPENDICES :

1. ILLUSTBRATIONS. Graphic Art, giving sufficient system detail to clarify
areas discussed in the text.
2. CHARTS. Weld defect charts which show weld discrepancies, referenced

to Table II Failure and Rejection Reports.
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1.2 (Continued)
3. TABLES.

a. TABLE I. A compilation of FARR's recorded during systems installa-
tion and checkout.

b. TABLE II. A compilation of FAFR's against structural assemblies.

4, GLCSSARY. A list of terms, abbreviations and phrases used in the NEIR

text, with a brief definition.

1.3 Stage Functional Description

A detailed systems analysis is beyond the scope of this report. The "S-IVB-501
Stage End Item Test Plan", 1B59261, contains a description of each operational
system, and includes a listing of Test Procedures, with the objective and pre-
requisite of each test. Stege 501 is primarily a booster stage, consisting of
propellant tanks, feed lines, électrical and pneumatic power for operation of
stage systems, and such systems as are reguired for checkout purposes, loading
and unloading control, in-flight control and pressurization, and data measurement

during these operations.

1.4 Documentation

1.4.1 Data

Manufacturing and test records for this stage include Fabrication Orders (F0's),
Assembly Outlines (AO's), Failurc and Rejection Reports (FARR's), Serial Engi-
neering Orders (SEO's), Radiographic Inspection Records, Hydrostatic test data,
Vertical Checkout Laboratory (VCL) test data, STC test data, and vendcr dsta.
FO's and AO's record in sequence all manufacturing orocesses, procedures, -and
Quality Control inspection activities. Any discrepancy from a drawing require-
ment is recorded or: a FARR by Inspection and Test personnel. The FARR is also
used to record the Material Review Board (MRB) disposition applicatle to the dis-
crepancy. SEO's are written to definc the rework required by .the FARR or to
change the effcctivity, or other drawing requirement. Radiographic Inspection
records of all weld seams and their X-ray photographs are maintained on file by
the contractor. All original data is retained in the contractor's Reliability
Assurance Department Central files. Vendor technical data is received on func-

tional purchased parts and retained in Central Data files. The majority of

——— -
s g e =
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1.4.1 (Continued) .

documentation referenced within this report is included in the log book which

accompanies each stage.

1.4.,2 Turnover

1.4.2.1 Douglas Space Systems Center

Turnover of the Saturn DSV-UB-1-1 (S-IVB-501) Stage, for transport to Douglas
STC, was made 3 March 1966 at Douglas SSC, Huntington Beach. Conditional accep-

tance was made by the Air Force Plant Representative, Quality Assurance Division

Representative. A letter, A3-131-12.30.8.2-4-h48, dated 3-9-66, from the Douglas

Contracts Manager to the NASA/MSFC Resideni Management Office (I-(0-50) covered
the submittal of documentaiion for purposes of technical turnover of the stage
to STC. A copy of that letter and accompanying documentation is included in the

stage log book (reference Vol. 1, Part 1, Section 1).

1.4.2 Sacramento Test Center

Turnover of Stuge 501 was made 12 August 1966 at STC. Final acceptance was made
Ly the Air Force Representative, Quality Assurance Division Representative, ty
DD 250 (packing sheet No. SM-33225-6)., Letters, AL45-870-L32, A3-131-5,9-11.8-L-
2080, dated 9 August 1966, from Douglas Management at STC to the NASA Resident
Manager at STC sutmitted the documentation necessary to effect turnover. A copy

of this letter and the accompanying documentation is included in the Stage Log
Book.

The APS modules have teen stored at STC/VCL, temporarily, and will be shipped
separately at a later date,

1.4.3 Age Requirements

Certain components of the Stage 501 systems have age requirement factors. Data

defining the requirements, and records relative to age items, replacement sched-

ules, and storage procedures, are on file at SSC.

3/4
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2.0 System Test Summary

The following paragraphs present a narrative summary of manufacture and

stage checkout of the S-IVB-501 Stage. Stage checkouts conducted at the .
Sacramento Test Center (STC) and the Space Systems Center (SSC) are summariz-
ed in paragraphs 2.1 and 2.2 respectively, and the manufacture and associated
testing of the stage are summarized in paragraph 2.3. Detail narration of
the stage checkouts at STC and SSC is presented in section L.

2.1 Stage Checkout - Sacramento Test Center (STC)

The Stage 501 acceptance test program, conducted at the Sacramento Test
Center, verified the %unctional performaence of the stage systems, at sea
level conditions, during static acceptance firing and simulated coast

phase. The 5-IVB-501 Stage Acceptance Firing Test Plan, SM 47377, delineated
the general philosophies of the STC test program; and Test Request 1041,
S-IVB-501 Stage Acceptance Firing - Revision 1, authorized the acceptance
firing and depicted the test objectives and requirements. Stage preparation
included the performance of prefire checkouts designed to ensure a condition
of readiness for the stage, facility, and ground support equipment to

conduct a successful static acceptance firing program.

Test Request 2075, Confidence Test Firing - APS Module No. 1; and Test
Request 2076, Confidence Test Firing - APS Module No. 2 authorized the
respective APS Module acceptance firings and delineated the test objectives

and requirements.

2.1.1 Prefire Activity

The Stage arrived at the Sacramento Test Center on 15 March 1966 and was
installed in the Beta Complex, Test Stand I, on 21 March 1966. The prefire
checkouts, conducted per the respective handling and checkout procedures,

-

were catagorized as follows for documentary presentation:

a. Test Preparation.
b. Propulsion system.
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2.1.1 (Continued)
‘ ¢c. Electrical/electronic systems.
d. Structural inspection.
e. Common bulkhead vacuum.
f. Thermo-conditioning and environmental control systems.
g€. Hydraulic system.
H. Integrated systems.

i. Countdown procedures.

The test preparation procedures convered the installation of the necessary
test equipment to perform and monitor the vafious stage tests, and

installation of the thrust structure purging network.

The propulsion system procedures pertained to the manual énd automatic

checkouts, the leak and functional checks, and the final leak checks.

.

The electrical/electronic checkouts, consisting of twenty-three procedures,

covered the following eleven general systems:

a. Power distribution. .
b. Digital data acquisition system.
. c. Interface compatibility.
d. Propellant utilization systemn.
e. Telemetry system. ‘
f. Range safety.system.
g. Telemetry and range safety antenna system.
h. Single sideband system.
i. Cryogenic temperature sensor verification.
J. Exploding bridgewire system.

k. Auxiliary propulsion system.

The structural inspection procedure covered the necessary inspections

to verify the structural integrity of the stage prior to static firing.

~

The common bulkhead vacuum procedure pertained to the techniques required
to verify the integrity of the common bulkhead and the adjoining LOX and
LH, tanks. ‘
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2.1.1 (Continued)
The thermo-conditioning and environmental procedures pertained to supplying
a temperature-controlled environment and adequate purges to forward skirt,

aft skirt, and interstage assemblies.

The hydraulic system procedures covered the manual and automatic operational
modes to verify the capability of the stage hydraulic system to gimbal

the J-2 engine upon command.

The integrated systems procedure pertained to the state of readiness of
the stage, test stand pneumatic consoles, and associated ducts and c~ables

to conduct propellant loading and acceptance firing.

The countdown procedure covered all facets of testing to verify the stage
activities to conduct a successful static acceptance firing, subsequent

propellant off-loading, and stage securing.

The prefire checkout procedures for the Auxiliary Propulsion System Modules

1005-1 and 1005-2 verified the following for each module:

a. Interface electrical checkout.
b. Propulsion system test preparation and checkout.

¢. Countdown procedure and confidence firing.

Completion of the auxiliary propulsion system prefire checkout procedures
resulted in successful static acceptance firings for Module 1005-1 on
6 May 1966 and for Module 1005-2 on 13 May 1966.

2.1.2 Acceptance Firing

The static acceptance firing activity for the stage was controlled by two

separate countdown attempts, numbers 614061 and 61L4063.

a. Run 1A, conducted on 19 and 20 May 1966, achieved 50 seconds of
mainstage operation before engine cutoff as a result of a SIM

interrupt.

Run 1B was initiated after test stand inspection, but aborted
due to a leakage condition of the cold helium crossover pneumatic

valve in console B.
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2.1.2 (Continued)

b.

Run 2A, accomplished on 25 and 26 May 1966, achieved a successful
static firing which consisted of a first burn period of 150
seconds, a simulated coast period of 1.5 hours, and a second

burn period of 300 seconds.

The static acceptance firings for the APS Modules were conducted without
incident on 6 May 1966 (S/N 1005-1) and 13 May 1966 (S/N 1005-2).

2.1.3 Post-Fire Activity

The post-fire activitf on this stage was divided between the test stand

in the Beta Complex and the vehicle checkout laboratory (VCL).

The test stand checkouts included:

a.
b.
c.

d.

Propulsion system.

.Hydraulic system.

Structures inspection.

Thermo-conditioning and environmental control system.

The propulsion system tests included leak checks, a system automatic

checkout, an engine alighment, and a test equipment removal procedure.

The hydraulic system checkouts covered an automatic test and a manual

system operation and securing operation.

The stage structural test verified structural integrity subsequent to

static firing.

The thermo-conditioning and environmental tests pertained to the forward

skirt thermo-conditioning checkout and the forward and aft skirt purge.

The VCL stage checkouts consisted of the following:

Installation test preparation.

Propulsion system.

Electrical/electronic systems. -
Thermo-conditioning and environmental control system.

Hydraulic system.
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2.1.3 (Continued)
f. All systems test.

g. Weigh and balance procedure.

The installation test preparation checkout covered the test equipment

installation necessary to conduct the required test sequences.

The propulsion system checkouts included & manual control check, a leak
check, and a manual and automatic test for the auxiliary propulsion system

setup.

The electrical/electronic tests consisted of seventeen separate procedures

catagorized as follows:

a. Power distribution tests.

b. Digital data acquisition system tests.
¢. Propellant utilization system tests.
d. Telemetry system tests.

e. Range safety system tests.

f. Single sideband system tests.

g. Exploding bridgewire system tests.

h. Electro-magnetic compatibility check.

The thermo-conditioning and environmental checks covered the stage forward
skirt thermo-conditioning operation, as well as the aft skirt and interstage

purge test.

The hydraulic system checkout pertained to the system setup, operation,

and securing.

The all systems test verified the operational capability of the stage to
function in the simulated flight mode with the electrical umbilicals

disconnected at simulated launch.

The weigh and balance check determined the total stage weight, as well as

the stage center of gravity point.

The post-fire checkouts for the APS Modules (1005-1 and 1005-2) included
a disassembly/reassembly check, a decontamination check, an electrical

control system check, and a propulsion system check.

e i T
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2.2 Stage Checkout, SSC/VCL

The stage was placed in the checkout tower on 15 November 1965 and prepared
for systems tests. Checkout operations started on 22 November 1965 and
continued in parallel with manufacturing operations until 29 January 1966.
Work was active for 65 days after the stage entered the tower. Checkout

was active for 43 of the 65 days. Detailed narration on all tests conducted
will be found in paragraph 4.2, with six major areas of testing being covered.

These areas are:

a. Umbilical mechanical mating.
b. Environmental control systems.
c. Electrical/electronic systems.
d. Engine alignment.

e. APS simulation.

f. Hydraulic system.

As certain portions of the tests were performed simultaneously, the grouping

is arbitrary in order to form a coherent narrative sequence.

The umbilical mating tests, consisting of two procedures, were conducted,

and verified the umbilical fit and function.

The environmental control systems tests of the forward skirt thermo- -
conditioning system, consisting of three procedures, were accomplished
satisfactorily with no procedural problems encountered. The system was
maintained above dew point and between T0° and 100°F to reduce condensation.
The temperature was controlled between 52° and 60°F (flight condition)

while the R.F. power detectors were being calibrated.

The hydraulic system tests, consisting of two procedures, were satisfactorily
completed after some difficulty with hydraulic leaks, programming, procedure,
and data description tape errors and timing changes. There were no stage
mélfunctions and all known problems were resolved prior to the All Systems
Test.
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2.2 (Continued)

The electrical/electronic systems tests comprised fourteen procedures

which are divided into ten areas. These areas are:

a. Continuity compatibility tests.

b. Power distribution tests.

¢. Signal conditioning test.

d. Digital Data Acquisition tests.

e. Exploding Bridgewire test.

f. Propellant Utilization tests.

8. Level sensor and control unit test.

h. Cryogenic temperature sensor test.

i. Telemetry and Range Safety antenna test.

J. Electromagnetic compatibility tests.

Revisions to the procedures were made as required to implement procedure
corrections and changes, and to allow testing with the existing equipment

shortages. Difficulties and problems encountered were corrected.

The engine alignment procedure was conducted without discrepancy, as was
the auxiliary propulsion system (stage portion) checkout. The hydraulic

system automatic checkout was also run without functional failures occurring.

A listing of VCL tests included in the end item test plan, which were not
run during the VCL testing period, is included.

2.3 Incomplete FARR's

The following listed FARR's were open at STC turnover:
A192195 - Strain gauge, P/N SA-13-125TA-120, S/N SO075, on cable
assembly, P/N 1B54L0T76-1, had incorrect checkout
readings and was removed. A replacement part was not

available.

A20480T - Transducer LO3MT670, P/N 1BL02042-517, S/N D002, was
suspected of malfunctioning. The problem was held

for disposition at KSC.

A204825 - LOX fill and drain valve, P/N 1AL82L0-501, leaked and
was removed. WRO 2T795-Rl contains disposition on

replacement parts.

e el g
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SECTION 3
. | STAGE CONFIGURATION
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Check valve, P/N 1B53920-501, allowed reverse flow. The
valve was removed but no replacement part was

available.

LOX tank relief valve and LH, chilldown system check
valve leaked and were removed. Replacement parts were

not available.

Debris was noted in the forward and aft skirt areas.

The problem is to be reconsidered at FTC.

Transducers, P/N 1A67862-505, S/N's CL0O, ch2, and C9T,
and P/N 1A67862-501, S/N C57, malfunctioned.
Disposition was delayed pending investigation of the

problem at FTC.

Standoff, P/N 1B37889-557, in the main tunnel area,
was debonded. It was removed and rebonded, and the

FARR remained open pending examination of the rework.

Insulation in the forward and aft dome areas was

~wrinkléd in several places. This problem was held for

Engineering disposition.

Transducer cable assembly 4O3MT670, P/N 1B4LO24L2-63, was
cut. It was removed, but a replacement part was not

available.

Measurements C210, E103, M023, S070, and SOT71l were
discrepant. The problem was held for disposition at FTC.

There was a loose electrical jack on range safety decoder,
P/N 50M10698-1. The jack was removed, but a replacement

part was not available.

Accelerometers L1IMT675, P/N's 1A68707-577 and -597, S/N's
E096 and E115, malfunctioned. They were removed but

could not be replaced due to parts shortages.
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3.0 Stage Configuration

The definition of the configuration of the Saturn S-IVB-501 Stage, and all noted
variations to the stage, are detailed in the paragraphs of this section. Included
are explanations of why each‘part was a variation, and descriptions of the sig-
nificant differences between that part and the parts to be used on subsequent
stages. Those modifications incorporated prior to final acceptance firing of

the stage are also noted.

A tabulation of time/cycles accrued on time/cycle significant stage components

is presented.

Scope changes at'fecting the stage are briefly described, to give a background on
the interest of the change, its implementation, and the extent of the incorpora-

tion.

Reference to existing contractural configuration control paper is given wherever

possible.

3.1 Design Intent Verification

The Engineering Configuration List (ECL) defines the configuration of the stage
as Space Vehicle, Manufacturing Serial Number 1005, MSFC identification number
5-IVB-501. The ECL document, dated 25 May 1966, revision B, includes a listing
of all parts, nonhardware drawings, manufacturing and process specifications
required for manufacture and test of the stage as defined by. Engineering produc-
tion drawings, and EO releases. The ECL was transmitted to NASA under a separ-
ate cover.

Verification of the Engineering design intent is accomplished by comparing the
ECL, the Planning Configuration List (PCL), and the Reliability Assurance Depart-
ment As-Built Configuration List (ABCL). Arny noted discrepancies were resolved
by the contractor, and a listing of the resultant action is filed at the con-

tractor's facility.

3.2 ©Stage Variations

Components and assemblies which are variations to the stage design are identirfied
by SEO dash numbers after the part number, and are detailed in this paragraph.
Unly serial numbered Flight Critical ltems, installed in the stage with SEO's,
are reviewed. A description of these variations by part name, number, and serial

number, is presented with the applicable SEO's.

15
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3.2 (Continued)

The following components and assemblies have variations, most of which are minor.

All componernts and assemblies are of production configuration unless otherwise

specificd.

.Paragraph Part Name . Part Number S/N

3.2.1 Valve, Shutoff, LH, Chilldown System 1AL9965-511-CG08A 0303

3.2.2 Module, LOX Pump Purge 1A583LT-505-003 023

3.2.3 Mounting Assembly, Sequencer 1B39550-501-008 00002

3.2.4 Mounting Assembly, Power Distribution 1B51211-501-007 0002
Aft 56 VDC

3.2.5 Mounting Assembly, Power Distribution 1B51354-501-005 00002

ft 28 vDC 1B5135L4-501-006

3.2.6 Mounting Assembly, Power Distribution 1B51379-501-006A 00062

Forward

3.2.1 Valve, Shutoff, LH, Chilldown System (1ALG965-511-0C8A, S/N 0303)

SEO 1AL9965-511-008A deleted certain acceptance test and hardware requirements
btecause of a shortage of time. The schedule problem arose because valves, P/N's

1AL9965-50T7 and -509, were reworked to conform to the -511 and -513 configurations.

3.2.2 Module, LOX Pump Purge (1A58347-505-003, S/N 023)

SEO 1A583L47-505-003 provided instructions for assembling module, P/N 1A583L47-400,
and cap, P/N 1B54754-1, normally assembled and installed by the vendor. These
operations were necessary because the module was procured from the vendor per

WRO S-IVB-091, without provisions for the instailation of the cap.

3.2.3 Mounting Assembly, Segquencer (1B39550-501-C08, S/N 00002)

SEO 1B39550-501-008 authorized the use of a non-flight part for purposes of

vehicle checkout, because flight parts were not available at the time of the test.

3.2.4 Mounting Assembly, Power Distribution, Aft 56 VDC (1B51211-501-007, S/N 0002)

SEO 1B51211-501-00T7 authorized the use of a non-flight part for system tests,
with the restriction that a flight-approved part would be installed prior to sta-

tic acceptance firing. Approved parts were not available at test time.
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3.2.5 Mounting Assembly, Power Distribution, Aft 28 VDC (1B5135L-501-005, -006,
S/N 00002) )

SEO's 1B51354-501-005 and 1B5135L4-501-006 both allowed the temporary use of non-
flight parts, to permit vehicle checkout operations to proceed on schedule.

Flight parts were not available.

3.2.6 Mounting Assembly, Power Distribution, Forward (1B51379-501-006A, S/N 00002)

SEO 1B51379-501-006A also permitted non-flight parts to be used in vehicle check-
out, providing these parts were replaced prior to firing tests at STC. Flight-

authorized parts were short at test time.

3.3 Scope Change (SC) and Engineering Change ~oposal (ECP) Verification

Verifications of SC/ECP's which affect the stage have been listed on form DD829-1,
which is included in the stage loé book. SC's and ECP's which could not be veri-
fied prior to stage delivery, because of equipment shortages, have been verified
to the extent of completion by Douglas/AFQA personnel, and recorded in the Stage
Log Book on a separate form. SC's scheduled for accomplishment after turnover
are listed in the Turnover Documentation section of the Stage Log Book. Verifi-
cation is detailed in the following four paragraphs as SC/ECP's incorporated in
the initial design; SC/ECP's incorporated and verified at DAC; SC/ECP's partially
verified, being monitored; and SC/ECP's to be incorporated and verified after

turnover.

3.3.1 Scope Changes/Engineering Change Proposals Incorporated in the Initial
Design

a. SC 1016B, authorized by CCO 21 and 29, deleted the provisions for stage
retro-rockets.

b. SC 1024, authorized by CCO 23, provided for a J-2 engine turbopump warm
helium purge.

c. SC 1027B, authorized by CCO LO, provided for the incorporation of recir-
culation type chilldown and prevalve installation.

d. SC 1075B, authorized by CCO 35, 42, and 55, provided for redesign of the
propellant tank structure, to meet requirements for increased tank pres-
surization.

e. SC 1096, authorized by CCO 25, provided for the removal of the fiber-
glass heat barrier which insulated the forward and aft skirts from the
cryogenic propellant tanks.

f. SC 110LA, authorized by CCO 49, Si, 76, 7T, 160, 207, and 238, provided
for the redesign of the stage umbilical propellant £ill and drain coup-
lings. '
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3.3.1 (Continued)

. g. SC 1115, authorized by CCO 51, 117, 250, and 251, provided for imple-
mentation of specs concerning vibration, acoustic, ard shock tests.
Also provided for were redesign of the LOX vent line, and the design
and installation of tube clamps for the hydraulic hardlines.

h. 8C 1151, authcrized by CCO 113, 15k, 235, and 356, provided for design
ciranges to allow for increased pressure in the stage hydraulic system.

i. 8C 1152, authorized by CCO 98, added a cheeck valve ipn the GHo bleed
line.

J. SC 1167, authorized by CCO 237 and 330, provided for the monitoring and
checkout of J-2 engine rressure switches and valves.

k. SC 1176, authorized by CCO 79, provided for the incorporation of MC/MF
flared tube connectors in the stage.

1. SC 1185, authorized by CCO 125 and 187, provided plug supervision cir-
cuits for GSE interface connectors.

m. SC 1195A, authorized by CCO 140, 230, 336, 339, 391, 397, and L07, pro-
vided for transducer installation and mezsurements required for the
stage Basic Firing Measuring Progrem.

n. S5C 120k, authorized by CCO 171, 220, 360, and 371, provided for the
incorporation and modification of the complete telemetry system.

o. SC 1221A, authorized by CCO 210, provided for the redesign of the APS
module for the ullage rocket system.

‘ p. SC 1232A, authorized by CCO 2L2 and 33C, provided for the revision of
the stage electrical system tc conform to GSk compatibility require-
ments.

Q. SC 12L3B, authorized by TDT1l, provided for acceptance firing the APS
modules at STC complex gamma.

r. SC 1266, authorized by CCO 281 and LS55, provided for a dackup LOX tank
pressurization system, independent of the vehicle control system.

s. SC 1276, authorized by CCO 257, 273, and 295, provided for electrical
interface connectors and cabling to connect the post-separation trans-
ducers in the stage.

t. B8C 1277, authorized by CCO 265, provided for the incorporation of an
emergency detection system in the stage.

u. SC 1278A, authorized by CCC 271, provided for redesign of the circuitry
for coarse loading potentiometers.

v. SC 1282, authorized by MSFC letter I-V-5-64-L8, provided an electricul
connector bracket for stage to instrument kit connectioens.

w. SC 1295, authorized by CCO 282, proviied for hardwire measurement capa-
bility through the umbilicsl.

X. 8C 1306, authorized by CCO 296, provided for drawing chenges to reflect
‘ the exploding bridgewire unit status change to a government furnished
part.

y. SC 1354, authorized by MSFC letter I-CO-SD-L-1205, incorporated the
range safety system controller provided by MSFC.

18
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3.3.1 (Continued)
z. SC 1363, authorized by CCO 329, provided incoryoration of sn on-off
contrel system for tre telemetry transmitter.

a&. SC 136k, authorized Sy CCO 368, 395, 459, and 602, yrovided for incor-
poration of modifications called out in the J-2 engine electrical inter
face document.

ab. 3¢ 1390, authorized by CCO 201 and 341, provided for the removal of
telemetering circuits monitoring the APS.

ac. SC 1397, authorized by CCO 351, provided a safing system to ensure
against the inadvertent firing of the ullage rccket mctors.

ad. SC 1L00, authorized by CCO 354, 429, and 508, provided revised channel
assignments for mission control data,

as. ECP X005, authorized by CCO 265 and L06, provided for the allocation of
discrete launch signals to Separate bilevels on the PCM/DDAS.

af. ECP X043, authorized by CCO L09 ang L68, provided individual internal-
external control each range safety receiver ang EBW firing unit.

3.3.2 Incorporated and Verified Scope Changes/Engineering Change Proposals

No scope changes or engineering change proposals, which were not incorporated
in the initial design, were incorporated and verified at the time of stage

turnover,

3.3.3 Partially Verified Scope Changes/Engineering Change Proposals

The following SC's/ECP's have been partially verified by Douglas bpersonnel. An
active status is being maintained in the stage log books until complete
incorporation and verification is accomplished:
a. ECP X190, suthorized by NASA letter I—CO—S-IVB-5—762, provided for
changes to the forward skirt environmental control system.

b. ECP X199, authorized by CCO 63k and 691, provided for redesign of
the APS modules.

c. ECP 0450, authorized by MK/WK, provided for changes in the auxiliary
tunnel cover.

3.3.4 Scope Changes/Engineering Change Proposals to be Incorporated and

Verified after Turnover

The following SC's/ECP's will be verified after turnover of the stage:

a. SClOL5B, authorized by SA350 and CCO 118, documented the design
criteria for the Douglas evaporative heat transfer system, used
to condition the NASA instrument unit and the S-1VB forward skirt

electronic components.
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3.3.4 (Continued)

bl

2

SC 1124, authorized by CCO 259, provided closed loop checkout
capability to enable closed loop checkout of the S-1VB command

RF system in the Vertical Assembly Building at KSC.

SC 1153A, authorized by CCO 163 and 280, provided for redesign and
modification of the propellant dispersion system, to enable the
components of the system to be installed in & minimum amount of
time under conditions which will prevail during prelaunch at KSC.

SC 1187, authorized by CCO 136, 172, and 330, and letter CL 6L4L-89,
provided for the installation of MSFC furnished control
accelerometer and rate gyros.

SC 1189, authorized by CCO 111 and 126, provided for the parts and
documents for the translunar coast.

SC1193, authorized by CCO 156, provided for the redesign of the
LOX tank vent line and supporting hardware.

SC1203, authorized by CCO 168, provided for LOX and LH2 turbopump
RPM measurement.

SC 1207, authorized by CCO 197, 213, 330, 343, and 41k, provided
for modification of the propellant utilization system.

SC 1218, authorized by CCO 202 and 330, defined recirculation
pump procurement requirements.

SC 1219, authorized by CCO 201, provided for the removal of the
telemetry circuits which monitor the application of voltage to
the quad-poppet valve solenoids in the APS modules.

SC 1241, authorized by CCO 222, provided an additional sensing
and associated wiring in the LOX and LHo tanks for the J-2
engine cutoff system.

SC 1247, authorized by CCO 227, provided a mounting bracket for the
EBW units and pulse sensors.

SC 1274, authorized by CCO 264 and 330, provided short circuit
protection for the stage power supplies.

SC 1297A, authorized by CCO 28L, provided for design modification
of the forward skirt for venting purposes.

SC 130k, authorized by CCO 288, provided for redesign and manufacture
of the LHp tank for pressurization reduction.

SC 1326, authorized by CCO 279 and 595, added the requirement for
differential pressure measurements across the LH, and LOX
recirculation pumps.

SC 134k, authorized by CCO 210 and D13k, provided specifications
for the "LEM" oxidizer tank assembly.

SC 1376A, authorized by CCO 395 and L67, provided for the reduction
of trapped propellants at burnout.
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3.3.4 (Continued)

aa.

ab.

ac.

ad.

ae.

af.

ag.

ah.

ai.

ak.

SC 1383A, authorized by NASA letter I-CO-SD-4-1616, provided for the
design and development of cdual diaphragm switches.

ECP X008, authorized by CCO 257 and 362, provided for the installa-
tion of additional strain gauges.

ECP X009, authorized by CCO 374 and 430, provided modifications to
the LH, Orbital experiment.

ECP X021, authorized by CCO 363, provided for static test
monitoring of the engine turbopump RPM.

ECP X039, authorized by CCO 394 and LT1l, provided for production
vibration test of pressure switches.

ECP X071, euthorized by CCO 668 and 669, provided for modification
of the telemetry calibrator.

ECP X082, authorized by CCO 43k and 539, instituted engine
transducer design requirements.

ECP X083, authorized by CCO 438 and 568, provided for additional
telemetry measurements.

ECP X085, authorized by CCO LLL, provided for redesign of the
engine cutoff circuitry.

ECP X092, authorized by CCO L51, provided for interface
connections.

ECP X099, authorized by CCO L61, provided for additional umbilical
hardwire measurements.

ECP X109, authorized by CCO 476 and 52k, provided for stage
measurement changes.

ECP X113, authorized by CCO LT72 and 539, provided a method for
implementing the secure range safety command system.

ECP X117, authorized by CCO L88, 5LT7, 622, and 665, provided for
installation of an instrumentation probe and a quality meter.

ECP X119, authorized by CCO 502 and 586, provided design
modifications for venting the LH, tank.

ECP X12L, authorized by CCO 506, 539, and 562,.provided stage
changes, as required, for Rocketdyne ECP compatibility.

ECP X13k4, authorized by CCO 526, 537, 573, and 636, provided for
the redesign of the J-2 engine/stage electrical interface, and
redesign of the customer connect panel.

ECP X136, authorized by CCO 329, 538, and 631, provided for a
common stage coolant system.

ECP X137, authorized by NASA letter I-V-S-TD-65-53, defined the
programmed mixture ratio.
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3.3.4 (Continued)

al.

am.

ao.

apl
aq.

ar.
as.

at.

' au.

av,

avw.

ay.

az.
ba.
bb.

be.

ECP X152, authorized by NASA letter TD65-T8, provided purge
requirements for the J-2 engine,

ECP X165, authorized by CCO 567, provided for programming of launch
control measurements.

ECP X171, authorized by CCO T9 and 582, provided for flared tubing
for the stage. '

ECP X176, authorized by CCO 587, provided modifications to the
thrust structure.

ECP X188 provided measurements for the secure command system.

ECP X198, authorized by CCO 658 and 692, revised the engine thrust
OK circuits.

ECP X209, authorized by NASA letter TD65-96, revised forward skirt
paint requirements.

ECP X217, authorized by CCO 698, provided for black teflon hoses
for the stage hydraulic system.

ECP X222, authorized by TD 66, modified the LOX and LH2 tank probes.

ECP X224, authorized by CCO 739, provided recirculation chilldown
pump pressurization measurements.

ECP X239, authorized by CCO 729, provided implementation of safing
engine start circuits.

ECP X2L8, authorized by CCO 760, provided for installation of
aluminum tape/sheet for use in the colgd plates.

ECP X252, authorized by NASA letter I-CO-81VB-6-63, provided a
shot peening requirement for the APS oxidizer tanks.

ECP X255, authorized by NASA letter I-C0-81VB~6~130, provided for
the design and installation of thermal insulation for the Model 11
switch selectors.

ECP X262, authorized by NASA letter I-CO-S1VB-6-198, modified the
EDS cutoff circuits.

ECP 0271, authorized by CCO 798, provided additional measurements
for the range safety system.

ECP 0277, authorized by CCO 801, deleted the dispersion system
pyrotechnic connection.

ECP 0278, authorized by CCO 809, rechanneled telemetry measure-~
ments to change sample rates.
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3.4 Waivers and Deviations

The following is a list of waivers and deviations that comprise part of the
atage turnover documentation to FTC. The stage waivers and deviations are
reflected as Enclosures 2 and 3 of Douglas STC Turnover Documentation letter
forwarded to NASA STC Resident Manager. A copy of subject letter and documen-

tation are included in the stage log book.
3.4.1 Waivers

The following is a list of specifications which pertain to S-1VB Stage 501,

and have been affected by the noted Waiver Requests:

SPECIFICATIONS WAIVERS
MSFC-DWG-50M60061 LB-L3

1P00065 ' -58

1P00066 -58, =65

MSFC-PROC-158A -66, =75, =76, =77, =87
MSFC-MC-146 4 ~Th

Mlﬁ-STD-h53 -82

MSFC-DWG-10509386 -83

M1L-R-11L471 -84
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‘ 4.2 Deviations

The following is a list of specifications which pertain to S-IVB Stage 501,

and have been affected by the noted Deviation Requests:

SPECIFICATIONS DEVIATIONS

MIL-P-5518B LB=22k

MIL-W-860L, Amendment 1 -131

MIL-P-19692A ' -19k

MIL-U-25475A -150, -1%2, =153, -225

MIL-U~-T70327, Amendment 1 -335, -357

MSFC-SPEC-143 -307

MSFC-PROC-1584 .70, -T1, -86, -90, -96, -100, -10L,
-226, -254, -27h4, -311, -LL7, -LL9,
-L69, -53k

MSFC-SPEC-164 -163, -167, -168, -227, -2Lk0, =-2L1,
243, -258, -410

‘48FC-PROC-166A -215, -26k4, -265, -266, -L75, ~4TT"

MSFC-PROC-196 ' -253

MSFC-PROC-252 -159, -160, -161, -162, -221, =567

MSFC-PROC-293 -195, -197, -198, -199, -213, -250,
=277

ABMA-PD-W-L5A -130

ABMA-PD-E-53 -284, -500

ABMA-PD-C-T11A -Lg2

MIL-STD-LkL2 -289

MSFC-STD-100 =247

MSFC-STD-156 -1, -2, -3, =4,-48, -L9, -60

MSFC-STD-163 ~-111, -118, -119

.WSFC—STD-.?OhA -156
MSFC-STD-2T71 -Lsk, -L57, -458, -L59, -L62, -528

MSFC-MC-3LT -239



3.4.2 (Continued)

SPECIFICATIONS

ABMA-STD-

4288

MSFC-DWG-1030161T

MSFC-DWG-10M81618

MSFC-DWG-10L443377

IN-P&VE-8-63-2

ABMA-DSN-TN-3-59

SM-L1411
SM-L1k11
SM-L1k11
SM-L1b11
SM-L1b11
SM-L1b11
SM-L1k11
SM-41k11
SM-41Lk11
SM-L1L11
SM-41k411
SM-L41411
SM-41k411
SM-L1b11
SM-L1k11
SM-L1L11
SM-L1L11
SM-L1411
SM-L1k11
SM-L1k411

SH-h1077

[T

(9709486)
(1P20050)
(1P00066)
(1P20030)
(1P00085)
(1P20083)
(1P20006)

(1P20001)

(MSFC-PROC-166A)

(1P00065)
(1P20075)
(1P200T74)
(9709L81)
(9709457)
(1P00092)
(1P0O0OTT)
(1P20011)
(1P20056)
(1P00068)

(1P0O0011)

7/ F -
{(17P20008)

DEVIATIONS
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LB -252

=179

-174, -175, =176, -177, -178, -251, -kl2

-123

-498

-230, -231, -233, -234, -235, -316,
-327, -328, -329, -330, -331, -332

-298

-299

~300

=302

-303

-314

-315

-351

~-353

~409

-L411

-LL8

_465

-L66

478

~-L81

_1483

-L84

-1

-518

o

.9
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3.4.2 (Continued)

’ ' .SPECIFICATIONS DEVIATIONS

| SM-L1L11 (1P0O0066) 4B-512
SM-41411 (970901k) =517
SM-L1L411 (1P00036) -520
SM-L1L411 (1P00059) -526
SM-L1L415 - -36L
SM-41568 ~527
R-3825-1 -532

3.5 Reliability Time/Cycle Significant Items

Twenty items on Stage 501 are designated as time and/or cycle significant.
These items are detailed in drawings 1B 55425H and 1B 55423D, which define

the meaning of cycles and hours as applied to the individual components.

’The total number of J-2 engine gimbal cycles exceeded 100 per cent of the
total acceptable. However, this was acceptable because the vast majority
of the cycles were of a 'small angle" nature. Calculation of this
percentage for future stages will take this into account. FARR A204919 was
written reflecting this problem, and noting that 32 per cent of the cycles
were registered when the computer locked up during the integrated systems

test.

A tabulation of the accrued time/cycles on Stage 501 components appears on

the following pages.

26
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4,0 Detailed _arrative - Stage Checaout

A detailed narration of stage checkout is presented in this paragraph. The major
subparagraphs comprising the detailed narrative are: 4.1 Stage Checkout - STC;
L.2 Stage Checkout - SSC; and L.3 Stage Manufacturing Tests. Each of these mejor
subparagraphs is further subdivided to the degree required to present a complete

historical record of the stage checkout.

Permanent nonconformances and functional failures affecting the stage have been
recorded on FARR's, and are referred to by serial number throughout this para-
graph (e.g. FARR A159L26). Those FARR's referred to in paragraph L.1 are pre-
sented, in serial number (numerical) order, in section 1 of table I; and those
referred to in paragraphs 4.2 and L.3 are similarly presented in section 2 of

table I.

L,1 Stage Checkout - STC

Checkout of the stage at STC began in March 1966, and was successfully completed
by August 1966.The handling and checkout procedures were performed to meet the
test objectives outlined in Test Request 1041, Stage Acceptance Fifing. Two
countdown attempts were required to attain a successful acceptance firing of the
stage. The prefiring and post-firing "as run" procedures reviewed under this

paragraph were included as part of the SIVB/S Flight 1005 Stage Log Book.

The APS attitude control control modules were tested separately to the require-
ments of Test Request 2075, Confidence Test Firing, APS Module 1005-1, Complex
Gamma. The APS "as run" procedures reviewed under this paragraph were also in-

cluded as part of the S-IVB-501 Stage Log Book.

4,1.1 Test Preparation

Two procedures were conducted to prepare the stage for prefire checkout. These

were:

a. Installation test preparation.

b. Thrust structure purge system installation.

4.1.1.1 TInstallation Test Preparation Document (1B70L22 N/C)

Test Explanation

The purpose of this checkout procedure was to verify the configuration and per-
formance of the stage propulsion test installations. required for the static test

preparation of the stage.
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Test Review

This test preparation procedure, initiated on 2L March 1966 and accepted on 19

May 1966,

verified the stage propellant system test installations for the pre-

static acceptance tests, static firing test, and the post static checkouts in

the teat

m.

stand, Beta complex. The specific checkouts and calibrations included:

Orifice flow calibrations.

LHp and LOX tank pressurization module calibration, and the LOX chill-
down pump purge module calibration.

LHo propulsive and nonpropulsive vent purges, and the LOX vent and
relief purge.

Connection of ground lines to the stage (umbilical, vent, and pneuma-
tic connections).

Vehicle monitor panel connections.

LHy and LOX tank auxiliary pressurization system connections.
Forward and aft umbilical carrier purge connections.

Prevalve ground control connection.

LHo prevalve shaft seal drain connection.

Diffuser installation.

Ground support equipment pressure switch checks. (Engine bell exten-
sion water pressure switch and the gaseous hydrogen ignitor pressure
switch).

LOX and LHy, repressurization system isolation.

LOX and LH, chilldown inverter and LHp regulator shutoff isolation.

Thirty-one revisions were written to the test installation procedure. Twenty-

seven provided additional instructions for the hook-up, checkout, and removal of
the permanent and temporary component installations required to verify the stage

systems; two pertained to ensuring the integrity of the vacuum system setup; one

revision provided instructions to inspect the J-2 engine injector face prior to

the installation of the engine throat plug; and one revision deleted a procedure

step no longer required for this procedure.

No discrepancies were noted against this procedure.

L.1.1.2 Thrust Structure Purge Installation (1B6025k D)

Test Explanation

This procedure provided the instructions to install the Model TL2 environmental
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control systems test hardware in the aft skirt area of the stages.

Test Review

This checkout procedure, performed and accepted between 13 and 19 May 1966, veri-
fied the installation of the thrust cone purge system. The installed test hard-
ware sealed purge gas leakage sources, furnished additional purge gas to the

thrust cone area to ensure complete oxygen evacuation, and replaced flight hard-

ware during the static firing.

Two revisions were written to this procedure: One deleted procedural steps no
longer required for this checkout procedure; and one omitted the fairing spncers
from the chilldown pump fairing installation, to prevent an interference problem

between the internal rib of the fairing cover and a 1/4 in. tube assembly.

There were no discrepancies on record.

4,1.2 Propulsion System Tests .

Four test procedures were conducted to determine the prefiring condition of the

stage propulsion system. These procedures were:

a. Propulsion system manual checkout.
b. Propulsion system automatic checkout.
c. Leak and functional checks.

d. Final propulsion system leak check.

4.1.2.1 Stage and Manual Ground Support Equipment Manual Controls Check
(1B70L20 NC)

Test Explanation

The purpose of this procedure was to provide instructions for verifying the man-
ual mode control of the pneumatic components in the stage propulsion system and
the associated ground support equipment. Included for functional checks were the
pneumatic regulators, solenoid valves, and pneumatic valves on the stage, sup-
port equipment consoles A, Model DSV-4B-319, P/N 1A98160, and the LH, and LOX

control skids.,
Test Review

This checkout procedure, initiated on 2 April 1966 and accepted on 29 April 1966,

Nn
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verified the manual control of the pneumatic components of the stage propulsion‘
system, and associated ground support equipment. The verification consisted of
supplying the electrical and/or pneumatic signals to the respective system com-

ponents and monitoring the response for comparison with design parameters.

Two revisions were written to this procedure: One deleted the procedural steps
accomplished by another H&CO, and the second revision altered the test sequence
to perform a pre-valve check at the stage umbilical level, rather than at the

ground support level.

There were no discrepancies on record.

L.1.2.2 Propulsion System Test (1B62753 NC)

Test Explanation

This checkout procedure defined the automatically programmed sequence of events
required to verify capability of the propulsion system to function, in accordance

with design parameters, prior to static acceptance firing.
Test Review

This test, performed on T May 1966 and accepted on 10 May 1966, verified the
integrated electromechanical operational capability of the stage propulsion
system. The sequence of tests included:
a. Pressure switches were pressurized to the actuation pressures and re-
sults monitored.

b. Pneumatic control system components, LOX tank pressurization system
components, and LHp tank pressurization system components were operated
individually for functional capability verification and fault isolation.

¢. J-2 engine system was divided into four phases for functional testing:
l. Phase 1 tested the spark ignition system.
2. Phase 2 checked the engine logic and delay timers.

3. Phase 3 pressurized the engine control helium bottle, and cycled
each engine valve through to normal sequence.

L. Phase 4 combined phases 1, 2, and 3 to demonstrate the engine sys-
tem.
A total of forty-five revisions were written against this procedure: Thirty-seven
revisions corrected errors in the program, dictionary, or the test requirement
drawing; five revisions increased delay times to ensure complete response coverage;

two revisions accepted out-of-tolerance measurements as not detrimental; and one
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revision repeated a step. There were no failure reports written against this

procedure.

Test Review (Run 1A)

This procedure, conducted and accepted on 19 May 1966 as Task 14 of Countdown
Manual 1B60567, re-verified the integrated electro-mechanical functional capa-
bility of the stage propulsion system, prior to stage acceptance firing. The
components and systems re-verified included the pressure switches, pneumatic
control system, LOX and LHp tank pressurization systems, and the J-2 engine sys-

tem.

Fifteen revisions were written to this task: Thirteen corrected errors in the
program, dictionary, or the test request document; one increased the response
time on the engine valve solenoid relays to ensure complete measurements; and
one revision deleted the requirement to check the mainstage pressure switches

as not part of the sequence and aborts test.

Test Review (Run 2A)

Run 2A, performed and accepted on 25 May 1966, verified that the propulsion
system was capable of functioning in accordance with design requirements prior
to the acceptance firing test. Re-verified were the pressure switches, pneu-
matic control system, LOX and LHy tank pressurization systems, and the J-2

engine system.

A total of sixteen revisions were written to this procedure: Fourteen corrected
program, dictionary, or test request document errors; one increased the response
time on the engine valve solenoid relays to ensure complete measurement of the
engine valve times; and one revision delei i the requirement to check tne main-

stage pressure switches.

4.1.2.3 Propulsion Sysiem Leak Check (1BT0L10 NC)

Test Explanation

This checkout procedure defined the test sequences reguired to certify the

integrity of the stage propulsion system for static acceptance firing.
The test sequences included:

a. Equipment setup.
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b. Pressure switch checks.

c. Stage proof checks.

d. ©Stage pneumatic system leak and functional checks.
€. Turbopump torque checks.

f. Engine start bottle leak checks.

g. Engine check valve reverse flow checks.

h. ZFEngine gas geherator and exhaust system leak checks.
i. Engine pump purge leak and flow checks.

J. Engine thrust chamber leak check.

k. Engine pneumatic leak aand functional checks.

1. LHp tank pressurization system leak and functional checks including
pressure switch functional checks.

m. LOX tank pressurization system leak and functional checks.
n. LOX tankage ileak and flow checks.
¢. LHz tankage leak and flow checks.

p. LHp and LOX vent system leak checks.

Test Review

This procedure, initiated on © April 1966 and accepted on 12 May 1966, verified
the integrity of the stage for propellant loading and static acceptance firing.
The stage propulsion system conformed physically to B/P 1A38318-517, propulsion

system installation, complete.

A total of sevenly revisions were written to this procedure: Sixty-two per-
tained to instructicns delineating the temporary connections and removal for test
hardware to facilitate the leak and functional tests, and the subsequent return

to the original configuration; four revisions covered the rerun of tests to verify
resulis; three revisions deleted steps previously accomplished; and one revision
provided instructions to perform the leak and tunctional checks on the auxiiiary

propulsion system.

Seventy-one entries were noted on the leak check log: Sixty-three revisions
pertuined to items that were corrected by replacing seals and/or sleeves, re-
torguing, or accepting the noted leaks as not detrimental to the system or test;
seven entiries werc corrected by rewelding the discrepant areas; and one ilem was

corrected utiliizing a flex hosc connection.
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Final Propulsion Leak Checits (1BTOLOT NC)

Test Explanation

This checkout procedure defined the final leak check test sequences required to

certify the integrity of the stage propulsion system for static acceptance firing.

The sequence of tests included:

Console valve integrity check.

Stage pncumatic system leak check (helium).
Cold helium system leak check (helium).

LOX and LH, tankage leak check (halogen).
Lngine thrust chamber leak check (helium).
Engine preumatic leak and functional checks.
Gaseous nitrogen crossover removal.

System purges.

Audible methods were employed to detect major leaks; and bubble solution (com-

patible with LOX systems), observance of pressure drops within prescribed time

limits, and halogen or helium leak detectors were utilized to detect minor ieake-

ages.

Test Review Run 1

This test, conducted and accepted between 13 and 20 May 1966, verified the pro-

pulsion system design integrity and functional capability to undergo prope.lant

loading and static acceptance firing.

Thirteen revisions were written to this procedure:

a.

b.

Reconnect flex hoses to complete tests interrupted by the proofing of
static firing tapes.

Reconnect the LH2 and LOX repressurization pipe assemblies to conduct
the proofiing of static firing tapes.

Instructions to perform the engine pneumatic leak and functional per
the current techniques (H&CO 1BT70L10, Propulsion System Leak Checks).

Instructions to rerun portions of the test to reverify the results
obtained during the console valve integrity checxk.

Instructions to perform a leak check on the LHp prepressurization
valve, console B, prior to wrapping.

Instail a flex nose (1500 psi minimum) in the LHo chilldown shutoff
valve actuation line to accomplish actuation of the LHz chilldown

valve (return to original configuratiou with tube assembly, P/N 1B52511-
1, prior to static firing).
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g. Verify the samples of frecn from the LHp and LOX tanks meet the required
minimum standard to accomplish valid leak checks (egual to or greater
than 1/2 of 1 per cent).

h. Instructions to perform lzak checks of the thrust chamber supp.y line
to the manifold, and the reverse fiow of the thrust chambter supply
check valve.

i. Instructions to perform the engine start bottle decay check.

J. Verify the thrust chamber quickx disconnect flow rate, utilizing an
amblent gas flow through the thrust chamber system.

X. Instructions to connect purge lines required for static acceptancs
firing.
1. Delete the gas generator and turbopump seal cavity purge requirement
(required for recycle only).
m. Delete the requirement to vent the control helium sphere during securing
activities.
Thirty-one entries were noted on the leak check lLog for this checkout prccedure:
Seventeen items pertained to acceptable leak conditions not detrimental to the
tezt or system; thirteen items were corrected by replacing seals and/or retorguing
the connections; one item pertained to the removal and replacement of a valve in

the ground support equipment that leaked excessively.

Test Review (Run 2)

This run, performed and accepted betweer 23 and 25 May 19€6, verified the pro-
pulsion system integrity and subsequent to countdown, run 1A, and prior to count-
down, run 2A.
A total of fifteen revisions were written to this checkout procedure:

a. Two pertained to pressurizing the thrust structure for leak checks -

one utilizing the GSE ccusole and one bypassing the console.

b. Portions of the procedure not required for the recycling operation
were deleted.
¢. Instructions to install a flex line from the GSE helium supply to the

first stage helium discharge line, bypassing the helium regulator nor-
mally installed but temporarily removed at test time, were added.

d. Decay check on the pneumatic system in lieu of the individual ieak
checks not required for recycling operation was performed.

e. Three revisions pertained to sampling the freon content of the LCX and
LHp tanxs to ensure a sufficient quantity to pertorm valid leak checks.

f. Instructions were given to install a flex lime in the LHpo fill and
drain open acuation line for the LHp tank leak check.
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&. Leak check of the trunsfer system from the LHp sled to the LHy, fill and
drain valve was performed,

h. Instructicns were given to check the LOX chilldown pwap purge system
to ensure an adeqguate purge.

i, Instructions were added to install the pneumatic valve, P/N 1A66600-
519, as the cold helium crossover, in place of pneumatic valve, I'/N
1A66600-513.

J+ Leak checks of the LHo feed and recirculation ducts, prior to instal-
ling the fairing covers, were performed.

k. Procedural steps no longer required for this test were deleted.
Tern satries were noted on the leak check log: Five items psrtained to leaksge
conditions that were acceptable as not detrimental to the system or checkout;
rour items were corrected bty replacing seals and/or retorquing loose cconnections;
and one item pertained to a leakage condition that subsequently rechecked satis-

factorily after cycling the component three times.

There were no discrepancies recorded during this procedure.

4,1,3 Electrical/Electronic Systems Tests

This paragraph is divided irnto thirteen subparagraphs for presentation. Tach
subparagraph concentrates on one area of Interest, and is further subdivided, as
necessary to detail all chs=ckcuts run on each electrical/electronic system. The

major subparagraphs are:

a. Power distribution tests - paragraph L.1l.4.1.

b. Digital data acquisition system tests - paragraph 4.1.3.2.

c. Level sensor and control unit calibration - paragraph 4.1.3.3.

d. Signal conditioning setup - paragraph 4.1.3.k.

e. Compatibility checks - paragrapz 4.1.3.5.

f. Propellant utilization system tests - paragraph L.1.3.6.

g. Telemetry system tesis - paragraph L.2.3.7.

h. Range salety system tests - paragragh 4.1.3.8.

i. Telemetry and range ssfety antenna system checkout -~ paragraph 4.1.3.9.
j. Oingle si2eband system tests - paragraph 4.1.3.10.

k. Cryogenic temperature sensor verification - paragraph 4.1.3.11.

1. Exploding bridgewire system automatic checkout - paragraph &.1.3.12.

m. Auxiliary propulsion system automatic checkout - paragraph 4L,1.3.13.
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4.1.3.1 Power Distribution Tests

Three tests were run to check out the prefiring functioning of the power distri-
bution system. They were:

a. Power distribution system automatic checkout.

b. Stuge power setup.

¢. Siage power turnoff.

4.1.3.1.1 Pcwer Distribution System (1BS55815 HC)

Test Explanaticn

This checkout procedure provided the automatic and manual test sequences required
to verifty tke functional capability of the forward and aft power distribution
system. The procedure verified that static loads on the power buses were not

excessive, and the prcper operation of the power switching circuits.

Test Review

This test, performed on 12 April 1966 and accepted cn 18 April 1966, verified
the functional capability of the power distribution system to supply power To
the stage.

The static loads on the power buses were rot excessive, =nd the power switching
circuits were verified for porper operation.

Sixteen revisions were written against this procedure: EDight revisions corrected
dictionary and program errors; four accepted ocut-of-tolerance voltage measure-
ments as a result of insufficient delay times for computer response; two accepted
results where components were not installed; and one revision deleted steps not

applicable when simulators were installed.

There were no discrepancies on record.

4,1.3.1.2 Stage Power Setun (1B55813 NC)

Test Explanation

The purpcse cf this procedure was to verify the operaticral capability of the
automatic checkout system to control and activate the stage electrical power
distribution system. The test ensured that excessive static lcads were not
applied to the forward and aft power distribution system during the initial setup;

controllsd power switching to and within the stage.
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Tive reovizions were written against this procedure: Three revisions pertained

Lo & progran error, an operator error, and & normal salety itex monitor inter-
rupt rezulling from ocren 10F oxd TE. Trevalves Jus te tiz laci o gmasa rtoamatic

il two revisions pertzined tc the art 5 VIC excitation mciule frequency and
voltage. P/N 1AT77310--503, S/N 0067, was removed and replaced with P/N 1AT7310-
503, S/N 007k, per FARR A179156.

4.1.3.1.3 Stage Fower Turnoff (1B5581L4 NC)

Test Txplanation

The purpose of this checkout procedure was to provide the automatic and manual
test sequences required to sacure (shut down) the stage power distribution sys-
tem after completion of the various stage system checkouts which utilized power

from the power distribution system.

Test Review

This test, performed on 30 March 1966 and accepted on 6 April 1966, verified the
operational capability of the stage power turnoff procedure (test secuence) to

deactivate the stage power distribution system to a pretest or standby condition.

One revision was written to this procedure pertaining to no* resetting the
safety jtem monitor prior to turnoff. The interrupt resulted from open LOX and

LHp prevalves due to the lack of stage pneumatics.

There were no discrepancies on record.

L.1.3.2 Digital Data Acguisition System Tests

Three tests were run to verify the calibration and prefiring operation of the

digital data acquisition system. These tests were:

a. Digital data acquisition system calibration, manual operations.
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b. Digital data acquisition system calibration.

c. Digital data acquisition system, automatic checkout.

4.1.3.2.1 Digital Data Acquisition System Calibration, Manual Operation (1BLLLTS A)

Test Explanation

The purpose of thic checkout procedure was %o Provice supplasentzry manual in-
structions required to verify the calibration of the pulse control modulated
(PCM) data system during automatic checkout. This procedure was utilized in.

conjunction with H&CO 1B55816, automatic DDAS checkout.
Test Review

This test, performed and accepted between 1 and 6 April 1966, verified the PCM
data system operation and calibration. For this test the PCM data system con-
sisted of the multiplexers, the PCM/DDAS assembly, and the 600KC VCO coax link-

age to the GSE automatic checkout system.

One revision was written to this procedure pertaining to interchangeable test

cables which were identical in design.

There were no failures on record against this test.

L.1.3.2.2 Digital Data Acquisition System Calibration (1B55816 NC)

Test Explanation

The purpose of this checkout procedure was to function the digital data acquisi-
tion system under prescribed design parameters, and to monitor the performance
of the system components. Included in the functional verification were the
Model 270 multiplexers, digital data acquisition assembly, digital data acquisi-

tion system ground station, and data channel input impedance.
Test Review

This test, conducted on 1 April 1966 and accepted on 6 April 1966, verified the
operational capability and design integrity of the digital data acquisition
assembly. Signal levels (0, 1.25, 2.50, 3.75, and 5.00 VDC)were manually applied
to the Model 270 multiplexers, and the output transmitted through the system by
closed~loop to the ground support equipment digital data acquisition system for

monitoring and verification.
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Eleven revisions were written to this procedure: Six corrected program errors

or problems; fcour pertained tc the repecat of individual mulviplexer tests as a
result of a slight variation in the direct current power supply, which genersated
noise spikes (the repeat tests were within tolerance parameters); and onc revi-
sion cleared the initial conditicns scan malfunctions resulling from missing hard-

ware as not required for digital data acquisition system callbration.

No discrepancies are on recora against this procecure.

4.,1.3.2.3 Digital Data Acguisition System (1B55817 NC)

Test Explanation

The purpose of this digital data acquisition system test was to provide an opera-
tional status verificaiion of all data channels on the stage. The verification
included the proper operation of all signal conditioning units and associated
amplifiers, commané calibration channel decoders, multiplexers, digital data

acquisition assembly, and the central command calibration decoder assembly.
Test Review

This test, performed on 6 May 1966 and accepted on 11 May 1966, verified the
operation of the stage digital data acquisition system. All channels possessing
signal insertion capability were compared individually, tc their respective toler-
ance limits, through the remote automatic checkout system, and the channels with-
out the automatic capability were verified by comparing the end item output at

ampient conditions to their respective tolerance limits.

A total of thirty-five revisicns were written to this procedure: Twenty-one
corrected program errors; six covered caannel checks verified as acconplished by
other procedures: three revisions pertained to out-of-tolerance measurements sub-
sequently rerun and zccepted; three deleted channel checks not required for pre-
fire checkout; and two accepted open channel conditions rasulting frem discon-

nected component parts during the test.

There were no discrepancies on record.

4.1.3.3 Level Sensor and Conirol Unit Galibration (1BLLLT3 ()

Test Explanation

The purpose of this procedure was to adjust the point level sensor contrcl units
o a level well within the 1limits of capacitance chiunge created by a simulsted

remiote automatic checkout system commard. The point level sensor units coensisted

4]
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of the liquid level and liquid gas differentiator sensor systems, the LOX and LHp
point level systems, the LOX and LHp tank overfill, and the LOX and LHy fast fill

sensor systems.

Test Review (Run 1)

This level sensor and control unit test, initiated on 30 March 1966 and accepted
on T April 1966, verified that the calibration adjustments for the operating
points of the control uﬁits (in conjunction with the level sensors) were within
the design parameters to determine the liquid levels in the stage tanks with

accuracy.

Three revisions were written to this procedure: One revision accepted an out-of-
tolerance voltage measurement resulting from a malfunctioning aft 5 VDC excita-
tion module, and two revisions pertained to the rerun of the liquid level and
liquid gas differentiator sensor calibration, forward and aft. The above men-

tioned 5 VDC module was replaced per FARR A179156.

Test Review (Run 2)

This test, performed and accepted between 25 April 1966 and 10 May 1966, was
rerun to recalibrate the control units for the fuel tank control point level
sensor number one and the fuel tank overfill which were interchanged following

the initial calibration.

Three revisions were written against this run: One revision provided instructions
for the equipment setup for the recalibration procedure; one pertained to the
recalibration requirement following the interchange of the control units, P/N
1A68T710-503, for the fuel tank point level sensor number one and the overfill;

and one deleted the requirement for calibrating the fuel tank fastfill control

unit. (This unit was not available and will not be installed for static firing.)

k.1.3.4 Signal Conditioning Setup (1BLLLTL NC) -

Test Explanation

The purpose of this manual checkout procedure was to calibrate any stage signal
conditioning equipment determined to be out-of-tolerance during the running of

H&CO 1B55817, or after component replacement.
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Test Review

This test, initiated on 20 April 1966 and accepted on 22 April 1966, calibrated

the stage signal conditioning equipment that was utiliized to convert the moni-

tored function signal to an input compatible to the telemetry system. (0 to 5 VDC)

Seven revisions were written against this procedure: Three pertained to the
manual channels not checked in H&CO 1BS55817, because of transducer shortages or
hardwire disconnects; threé revisions provided the directions to readjust the
low gain DC amplifiers, P/N 1ATL053-501, for the single sideband I transmitter
output and volt fuel boreoff bias voltage, and forward and aft 5 VDC excitation
modules, P/N 1AT77310-503, S/N's 00054 and 00074 respectively; and one revision
deleted the operational requirements on the transmitter switch assembly, linear
displacement transducers, and telemetry calibrator as accomplished during H&CO

1B55817.
FARR A18808L removed and replaced channel decoder P/N 1ATL0S53-501, S/N OL6.
FARR A1881L45 indicated that a low gain DC amplifier, P/N 1A94910-505, S/N 00231,

drifted excessively after twenty-four hours.

4.,1.3.5 Compatibility Checks

The two tests designed to verify the prefiring condition of the stage electrical
wiring were:
a. APS module interface compatibility check.

b. Umbilical interface compatibility check.

4,1.3.5.1 Interface Compatibility, Auxiliary Propulsion System and Stage
(18149558 NC)

Test Explenation

This checkout procedure specified the continuity/compatibility tests to be per-

formed after the installation of the auxiliary propulsion system (APS) simulators,

Model DSV-LB-188C, P/N 1AS56772-1, on the stage. The tests to be conducted in-
cluded:

a. APS engine/stage compatibility check by measuring the resistance be-
tween the stage control relay package connections and the APS engine
valves. This involved forty-eight separate resistance measurements.
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b. APS control system compatibility check by measuring the resistance
between the aft skirt connections and the components inside the APS
units. There were twenty-two separate resistance measurements.

NOTE: The auxiliary propulsion system checkout, H&CO 1B55825 NC, was
required prior to any electrical hook-up (ref: paragraph b4.1.3.11).

Tesgt Review

This checkout procedure, conducted and accepted between 13 and 26 April 1966,
verified the continuity/compatibility relationship at the interface of the stage
and the APS modules, through the use of the APS simulators, Model DSV-4B-188C.

One revision was written to this procedure, providing instructions and wiring

diagrams for proper connection of the APS simulators to the stage.

There were no discrepancies on record.

4.1.3.5.2 Umbilical Interface Compatibility Check (1B64318 NC)

Test Explanation

This procedure provided the necessary test point-cable designations, umbilical

pin of applicable cable assembly plugs, sequence numbers to identify control
drawings, functions of each circuit, test point connections of the signal distri-
bution unit number L63, and resistance measurements values and parameters required

to verify the integrity of the stage umbilical wiring.
Test Review

This test, conducted and accepted between 26 and 31 March 1966, verified the
integrity of the stage wmbilical wiring, and assured that proper loads were pre-

sent for power input without damage to the stage.

Twenty revisions were written to this procedure: Sixteen revisions corrected
errors in the program or the procedure, and four accepted resistance measurements

accomplished with components not installed. -

There were no discrepancies on record.

L.1.3.6 Propellant Utilization System Tests

The checkout procedures conducted to ensure proper operation of the propellant

utilization system were:

a. Propellant utilization system calibration.

b. Propellant utilization system automatic checkout.
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4.1.3.6.1 Propellant Utilization System Calibration (1BLLLTE A)

Test Explanation

The purpose of this manual checkout procedure was to verify that the propellant
utilization system calibration was within the design paremeters established, to

ensure the proper depletion ratio for the LOX and LHo during powered flight.
Test Review
This calibration procedure, conducted and accepted on 7 April 1966, verified the

propellant utilization system by the following sequence of tests:

a. Static inverter-converter output voltage verification.
b. LHo and LOX bridge empty and full calibration.

LHp and LOX bridge position data acquisition.

LHo and LOX bridge slew checks (1/3 and 2/3 slew).

[ST e]

e. Ratiometer calibration.

Hh

LHp and LOX bridge linearity checks.

g. Hardwire loading circuits verification.

Four revisions were written to this procedure: One revision provided the in-tank
temperature, relative humidity, composition, and pressure conditions before and
during the calibration operation; the second revision established the require-
ment to perform the LOX and LHp propellant utilization sensor megger checks prior
to conducting the environmental checks; the third revision required recalibration
of the propellant utilization electronic assembly per revised calibration data;
and the fourth revision accepted out-of-tolerance voltage measurements on the

inverter-converter assembly.

There were no discrepancies on record.

L.1.3.6.2 Propellant Utilization System Automatic Checkout (1B55823 NC)

Test Explanation

The purpose of this automatic checkout procedure was threefold, verifying the

following:

a. System power requirements were satisfied and the operating temperature
of the propellant utilization system assemblies were within tolerance.

b. Propellant utilization system checkout from the LOX and LHp, mass sensor
probes to the summing network (including the proper operation of the
loading potentiometers, rebalance potentiometers, and the fast fill
and overfill sensors).

45
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c. Propellant utilization syster checkout from the shaping nebtwork, through
the valve positioner, and from the servo bridge through the vzlve
positicner. Included as 2 part of Zhis test were Lhe wiring checkouts
for the LOX and LIp mass sensor probes and the propellant utilization
system, and the command circuits through the switch selector and
sequencer, which were required to accomplish this checkout.

Test Review

This checkout, initiated on 12 April 1566 and accepted on 5 May 19466, verified
the autcmatic mode of operabtion which the propellant utilization system cetermined
and conirolled the engine propellant flow mixture ratio to ensure simultanecous

propellant depletion.

Five revisions were written against this procedure: TFour revisions corrected
program errors, ani one pertained to the procedural steps accomplished by other

ciosely related procedures.

There were no discrepancies on record.

L.1.3.7 Telemetry System Tests

Two prefiring tests were conducted to check out the telemetry system. These were:

a. Telemetry system manual checkout.

b. Telemetry system automatic checkout.

4L.1.3.7.1 Telemetry System Manual Operations (1B4LLLT8 NC)

Test Explanation

This procedure provided the instructions 1o perform the manual operatic¢ns required
during dynamnics tezting of the telemelry system in corjunction with automatic

H&CD 1B55820.
Egil_Bevhai

This manual test, utilized tc perform portions of the *elemetry system evalua-
tion was initiated on 16 Aprii 1966 and accepted on 19 iay 1966. It verified the
stage sub~carrier oscillator adjustments, channel assigmments, subt-carrier oscil-
lator pre-emphasis, transmitter adjustmen®s, flight tape reccrder, and prograni

plugs.

Four revisions were vritlen to this procedure: Ore deleted the portions of tais

procedure that were not required; one provided Instructions to check the frequency
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of pulses for particular channels during channel verification; one revision
pertained to repeating the checkcut of the airborne tape recorder after replace-
ment; and the last revision accepted the contrcl cirsuitry checkout for the tape

recorder.

4.2.3.7.2 Telemetry System (1B55820 NC)

Test Explanation

The purpose of thisg automatic test was to provide the test sequences required to
funztiorn. the telemetry systems in the flight mode. The telemetry systems received,
neasured, and transmitted flight instrumentation data (acceleration, force,

motion, pressure, strain, temperature, vibration, and time-event functions) to

ground station receivers.

Test Review

This checkout, conducted on 15 April 1966 and accepted on 6 May 1966 verifisd
the PAM/FM/FM system design integrity and operational capability. The telemetry
system calibration was sutomated with the exception of the manual portions which
could not be implementec. The followiné items were verified.
&. OSub-carrier oscillator band adjustment and the associated pre-emphasis
schedule.

b. Telemetry calibration performance.

¢. Alignment of measurements with the correct telemetry channels ané pulse
modulation multip.exers.

d. Correct operation of the PAM data train.

e. Anlenna systems, including the transmitter power outputs, vcltage
standing wave ratio of the open and closed loops, and insertion losses.

f. FM/FM iransmitter center frequency (three separate units).

g. light tape recorder operation and degradation of data (includes the
by-pass, fast record, slow record, and playback modess).

h. Program plugs for each sub-carrier oscillator mounting assembly.

Twelve revisions were written to this procedure: Eight revisions corrected pro-
gram errors; and one each ravision provided instructions to supply commands for
remote automatic checkout system verificatioa of FM/FM transmitter number two,

changed tolerances on ambient measurements to be compatible with actual conditions
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as verified by the digital data acquisitioz system, increased the delay time
between successive remote automatic checkout sys=tem commands, and the acceptance
of a frequency measurement as being within the specification on natural bending

measurement amplifiz=rs.

There were no discrepaln.cies on racord.

4.1.3.8 Range Safety System Tests

Three tests were run to check out the range safety system prior to static accep-

tance firing. The tests were:

a. Range safely receiver, manual checkout.
b. Range safety receiver, automatic checkoutb.

c. Range safety system, automatic checkout.

L.,1.3.8.1 Range Safety Receiver Manual Operations (1BLLLTT NGC)

Test Explanation

The purpose of this manual chechkout procedure was to aid in the determiration
of the flignt readiness of the range safety receiver system, and to provide tlhe
instructions for test equipment setup and manual opcrations <o be performed in

conjuanction with the range salety receiver check, H&CO 1B55819.

Test Review

This test, conducted and accepted bebween 18 April 1966 and § May 1966, verified
the capability of tlie range safety receivers to receive ground initiated commands
for J-2 engine cutoff, and propellant dispersion, and to secure the range safety

system while in flight.

Five revisions were written against this procedure: Two corrected typing errors
in the procedure; one provided instructions to turn on the 150 KC switeh to set
up tne 60 KC deviation; and two revisions pertained to instructions to setup end
recheck the range safety receiver 2 automaiic gain control 2% repeatability.

The initial check of range safety receiver 2 indicated rep=atability in excess
of the 2% tolerence; however, subsequent investigation determined the cause for
non-repeatalility was in the automatic program, 1355819, measuring on high level
signal strength and not low level signeda strength. A rerun of this portion of

the test indicated repeatability within the 2% tolerance.
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L.1.3.8.2 Range Safety Recciver Checxs (1B55061G NC)

Test Ixplanation

Thz purpose of thils checkout procedure was to check Lhe range safety receivers
for autom:=tic gain control calibration and arift, minimum acceptable deviation

sensitivity, =nd mininum acceptable radio frequency sensitivity.
Test Review

This test, performzd on 19. April 1946 and accepted on 6 May 1966, verified the
design integrity anc operational capability of the flight termination system to
iritiate energency fuel dispersion on command. Components included in the flight
termination system were the antenna system, radio frequency systen, command
receivers, destruct system controllers, exploding bridgewire firing units and
detonator, end a common safe and arm device thal connected the system to the

explosive harrness.

Threes revisions were written to this procedure: Orne accepted the initial condi-
tiong scan for malfunctions as pertaining to items not required to accomplish the
range cafety receiver checks; and two pertained to the range safely receiver 2
autcmatic gain control repeatvavility and the subseguient rerun to verify repeata-

bility .

%.1.3.8.3 Ekange Safety System (1B55821 A)

Test Explanation

The purpose of %his checkout procedure was to provide the automatic and manual
test segquences to function the range safety system under prescrited cesign para-
meters, and tc monitor the performunce of each item under test. Physicelly the
range safety system consisted of two antennas, a power divider, two voltage regu-
lators, two controllers, two exploding bridgewire firing units, one safe and arm

device, and two exploding bridgewire detonators.
Test Review
This test, conducted and accepted between 6 and 10 May 1966, verified the design
integrity and operational capability of the range safely system as a means of
flight termination ard propellant dispersion. The test sequences included:

a. Exploding bridgewire and receiver external/internal power transfer,

b. Engine cutoff.

e}
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c. Pulse sensor and propellant dispersior. command inhibit.

d. In-tlight turn-off commard.,

e. Arm and engine cutoff cormend.

f. Propellant dispersion command.

g. BSafe and arm device.
Twelve revisions were written against this procedure: Ten corrected program
errors; one provided instructions to install the proper cables to the sequencer,
tc enable the range safety eguipment and facility checkout, and to remove the
cables after the range safety test was comp.ieted; and one verified the test set

setup and opzration.
There were no discrepancies on record.

~

L.1.2.9 Telemetry and Range Safety Antenna System Check (1BLLLT72 NC)

Test Explanation

The purpose of this checkout procedure wes to provide the sequence of tests to
verify the operational integrity of the telemetry and range safety antenna (RF)
systems. The tesl sequence included:
a. System insertion loss measurements lor the cable networks of the various
channels, utilizing the respective input frequencies.

b. Vol
mis

ge standing wave ratio (VSWR) measurecments of the autenna trans—
ons lines.

Te
el
¢. Range safety RF system checks (continuity, insulation resistance, and

€
d. Telemetry RF power detector calitrations (orbit, flight, and SSE trans-

mitter power detectors, and antenna forward and reflected power mea-
surement calibrations).

e. Transmissiou line phasing.
Test Review

This test, performed and accepted between 5 and 18 April 1966, verified the tele-

netry RF power detector calibrations for the orbital, flight, and single sideband

transmitters; and the antenna forward and reflected power measuren: {or antenna

-~

systems 1, 2, 3, and k.

Two revisions were written to this procedure. The first revision deleted the
requirements to perform the systems insertion loss mneasurements, VSWR measure-

ments, range safety RF system checks, and the transmission line phasing, as
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these tests were performed ana accepted per the U'/M and RS antenna system [i&CO
1BLLUSLS at SSC; and the second revision corrected the data documentation sheets

to eliminate transmitter data no longer required.

Five FARR's were written during this proccdure. FARR's AL188032, A1880L0, A1880L3,
and A1800LL dealt with power converters, P/ii 1ATLTTE-503, S/N's 2-0217, 2-0182,
2-0140 respectively. All power detector problems involved output voltages which
could not be adjusted to H&CO reguirements. The detectors were retested and
accepted after rework. FARR A188083 noted a low coupling coefficient for re-

flected power from coupler, P/N 1A6921L-503, S/N 001l. The coupler was replaced.

4.1.3.10 Single Sideband System Tests

There were two tests run to verify the functional capability of the single side-

band system. These were:

a. Uingle sideband system manual setup.

L. OSingle sideband system, automatic checkous.

4.1.3.10.1 Single Sideband System Manual Operations (1B58685 &C)

Test Explanation

This checkout procedure provided the manual test sequences required to function
the single sideband/FM system as a prerequisite to accomplish H&CO 1B55818; and
provided detailed coverage for energizing the necessary test equipment to estab-
lish the ground support status. The airborne equipment under test consisted of
transducers, signal conditioners, multiplexer, single sideband translator, com-~
posite signal amplifiers, FM transmitter and associated amplifier, and RF switch-

ing equipment.

Test Review

This test, initiated on 21 April 1966 and accepted on 14 May 1966, verified the
design integrity and operational capability of the single sideband airborne equip-
ment, to detect and process the vibrational and acoustical data. The processed
data, in the form of a multiplexed, fixed amplitude signal, contained fifteen
channels of data from 50 to 3000 cycles at the amplitude level representative of
the G-force at which the fregquency originally occurred. The tests conducted

included:
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a. Pilot tone frequency and awplitude test.
b. Channel amplitude and alignment.

¢. Marker channel test.

d. Pre-flight sweep calibration test.

e. Single sideband/FM channelization test.
f. In flight calibration.

g. Single sideband/FM transmitter deviation and information test.

Twenty revisions were written against this procedure: Nine corrected program
errors and omissions; Tive accepted out-of-tolerance roll-off characteristics
between 50 and 3000 cps that were not attributed to the airborne equipment; three
revisions provided instructions for the setup and manual checkout of the stage
single sideband/FM system; and three revisions covered an open channel for which
there was no data requirement, a channel designated as not required for static

firing data, and the deletion of steps previously accomplished.
There were no discrepancies on record.

4.1.3.10.2 Single Sideband System (1B55818 NC)

Test kxplanation

The purpose of this checkout procedure was to provide the test sequences to func-
tion the single sideband system under prescribed parameters, and to monitor the

performance of each item under test. The test sequences included:

a. Power distribution.
b. Sequencer commands.
Remote automatic calibration assembly.

Marker channel verification.

[oTRENNS]

e. Pre-flight sweep calibration.

H

SS/FM channel verification.

g. SS/FM transmitter check.

Test Review

This checkout procedure, conductei and accepted between 5 and 10 May 1966, veri-
fied the design integrity and operational capability of the single sideband sys-
tem. Each channel of single sideband transmitter was checked from the originating
transducer and signal conditioning unit, through the multiplexer unit, the trans-

lator unit, and finally at the output of the single sideband transmitter. This
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included the stage interface connection, and the proper patching of each response
g > D 1Y P

routed through a specific response (signal) conditioner channel.
Two revisions were written to this procedure to correct program errors.

There were no discrepancies on record.

4L.1.3.11 Crycgenic Temperature Sensor Verification (1BLLLT1 NC)

Test Explanation

The purpose of this manual checkout procedure was to test each cryogenic tempera-
ture transducer for which the normal operating range did not include room ambient
temperature. The transducers covered by this procedure consisted basically of
platinum resistance elements that changed resistance values according to the
Callendar-Van Dusen equation. These were used to measure sub-ambient tempera-
tures while exposed to air, liquid and gaseous helium, ligquid hydrogen, and liquid

oxygen.
Test Review

This test, conducted and accepted between 23 and 30 March 1966, verified the
operation of each cryogenic temperature transducer, by recording the observed
resistance measurement at ambient temperature and comparing the value to the

appropriate parameter calibration curve.

One revision was written to this procedure that accepted out-of-tolerance resis-
tance measurements for transducers within the LHy tank which occurred because of

the tank temperature variations.

There were no discrepancies on record.

4.1.3.12 Exploding Bridgewire System (1B55822 IiC)

Test Explanation

This procedure defined the manual setup and the automatic tasks required to verify
the capability of the exploding bridgewire system to initiate ullage rocket igni-

tion and jettison when so commanded in flight by the instrumentation unit.

Test Review

This test, performed on 15 April 1966 and accepted on 19 April 1966, verified the

capability of the exploding briagewire system to initiate the ordnance functions

53
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of ullege rocket ignition and ullage rocket jettison. The general test sequence

included:

a. Preliminary exploding bridgewire firing unit and pulse sensor test.
b. Exploding bridgewire firing unit ignition pulse sensor self test.
¢, Ullage rocket exploding bridgewire firing unit test.

d. Ullage rocket jettison firing unit test.

Four revisions were written to this procedure: Two corrected program errors;
one inserted breakpoints in the procedure to permit sufficient time to reset the
pulse sensors and the pulse sensor power; and one revision cleared the initial

scan condition malfunctions as the functions questioned were not utilized during

this checkout procedure.

No failures were noted during this test.

4.1.3.13 Auxiliary Propulsion System (1B55825 NC)

Test Zxnlanation

This checkout procedure provided the sequence of tests required to verify the
design integrity and operational capability of the auxiliary propulsion system
(APS) electrical system. Specific tests, utilizing the APS simulator, model

DSV-4B-168C, P/N 1BS56722-1, in lieu of the flight modules, verified:

That bus power application and static loads not excessive.

b. That attitude control commands from the instrument unit (IU) controlled
the proper sets of quad-redundant solencids.

c. Telemetry system measurements, APS associated, through observation of
each active stage parameter and each simulated transducer output.

Tect Review

This automatic checkout procedure, initiated on 15 April 1966 and accepted on 2
May 1966, verified that a suitable electrical interface existed between the stage

and the APS mocdules as depicted by the test results utilizing the APS simulators.

Ten revisions were written to this procedure.

a. TFour revisions accepted out-of-tolerance current measurements as the
program values did not allow for the line drop between the stage and
the simulated loads.
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b. Two revisions corrected initial condition scan errors.
Two revisions corrected program errors.

d. One revision provided instructions to verify the engine command ullage
circuitry operation. :

e. One revision deleted the requirement for the digital events recorder
tape verifieetion. (The DLR was not channel verified as of 15 April
1966 and the tape not available during this test.)

There were no discrepancies on record against this procedure.

L.1.4 Insvection, Structural (1BL0653 NC)

Test Explanation

The purpose of this test procedure was to verify that transportation and handling
had no detrimental effect on the 'stage structure, and to establish the stage

pre-fire condition for comparison to the post-fire condition.
Test Review

This test, initiated on 31 March 1966 and accepted on 29 April 1966, verified the
pre-fire structural integrity of the stage. Receiving inspection of the electri-
cal, propulsion, and structural components was performed per QEC 339, and the
externally bonded supports on the stage tanks inspected per QEC 328, 330, 3k0,
and 341. Alignment of the auxiliary propulsion system (APS) support structure,
P/N 1B392L6, was checked by the installation of an APS module at positions I and
III on the stage.

The revisions to this procedure included:

a. Deletion of the LOX and LHp tank incernal inspection requirements,
unless work to be accomplished necessitated entry into either tank.

b. Deleted the installation of the thrust structure door as it was accom-
plished on another handling and checkout procedure.

c. Performed a radiographic inspection of the forward crotch area, aft
skirt, to determine existence of foreign material. ’

FARR A188130, concerning the above foreign material, noted that the condition

was acceptable to Engineering for use.

4.1.5 Common Bulkhead, Vacuum System (1BL9286 D)

Test Explanation

The purpose of this checkout procedure was to provide instructions for setting
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up and testing the common buikhead vacuum system prior to static acceptance
firing. The sequence of operations included the test stand (Beta 1) vacuum sys-
tem seitup and checkout, and tae common bulkhead 96-hour pumpdown, decay check,

argon purge, and the leak check with the LOX and LHp tanks pressurized.

Test Review

This checkout procedure, initiated on 29 March 1966 and accepted on 5 May 1966,

verified the design integrity of the cormon bulkhead assembly.

Three revisions were written against this procedure: One revision corrected a
typographical error, one deleted a step not necessary for this checkout, and one
revision re-initiated the checkout procedure after reconnecting lines which had

been capped per the procedure.

There were no discrepancies on record.

4L.1.6 Thermo-Conditioning and Environmental System Tests

Three checkout procedures were run to verify the operation of the forward skirt
thermo-conditioning system, prior to static firing. The tests were:
a. Forward skirt thermo-conditioning system, checkout and operating pro-
cedure.
b. Aft skirt and interstage purge.

¢c. Forward and aft skirt purge and checkout.

4,1.6.1 Checkout and Operating Procedure, Thermc-Conditioning System, Forward
Skirt (1BL1955 NC)

Test Explanation

This checkout procedure provided the handling and equipment setup instructions to
connect the thermo-conditioning system servicer, P/N lA78829—l, to the forward
skirt thermo-conditioning system (TCS); and instructions to perform a TCS leak
check, remote operation test, water/methanol cleanliness and\épecific gravity

checks, and a TCS differential pressure test.

Test Review

This test, initiated on 26 March 1966 and accepted on 2 May 1966, verified that
the TCS provided a thermally conditioned heat transfer fluid (water/methanol),
as required, to the electrical/electronic equipment mounting panels, through the

appropriate machined passages in the panel face plates.
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The revisions to this procedure included: Replacement of the hose assemblies,
P/N's 1B38536-1, and -501, with tube assemblies, P/N's 1B70615-1 and 1BT0616-1;
replacement of the gaseous nitrogen hose assembly, P/X 1B37783-1, with hose assem-
bly, P/N 1AT7023-501; and instructions to repair the filter assemblies, P/N

1B26965-1, per mainbenance procedure 1B379L0 'G",

Although no FARR was generated, some difficulty was encountered with the water/
methanol cleanliness test. Five fluid samples were tested and the results were
unsatisfactory (ref: laboratory report LR6606L5, dater 3-26-66). The filter
assemblies P/N 1B26965-1, S/N's 039 and 001, were removed to inspect the filter
elements, P/N 1CS 1001 USAS.

The Erngineering comments indicated the filter elements were not sufficiently con-
taminated to increase the internal pressure beyond the yield point of the differ-
ential pressure buttons, and the elements were not securely mounted, permitting
fluid by-pass and a minimum filtering effort. Replacement of the filter elements
and proper installation within the filter assemblies rectified the contaminated

condition.

k.1.6.2 Aft Skirt and Interstage Thermo-Conditioning and Purge System (1BL0569 NC)

Test Explanation

The purpose of this test was to perform an operational checkout of the open areas
through the main manifold, the position I auwxiliary propulsion system simulation
module, and the thrust structure ventilation ducting, to determine the aft skirt
and interstage thermo-conditioning system airflow chiaracteristics with respect

to the operational pressure.
Test Review

This test, performed and accepted between 13 and 30 April 1966, verified the
capability of the eanvirommental controcl system to provide embient or itemperature
controlled air through the aft skirt thermo-cornditioning system, and a gaseous
nitrogen purge within the aft skirt and interstage to prevent formation of explo-

sive mixtures of LOX and LHp.
Two revisions were written to this procedure: One added the APS simulator,
1BT0970-1, for use on the stage; and another provided instructions to install the

APS simulator in i'veliion I in lieu of Position III.
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4.1.6.3 Envirommental Control System, Forward and Aft Skirt Purge (1BL37L9 NC)

Test Explanation

The purpose of this procedure was to verify the operational capability of the
environmental control system, P/N 1AT7755i-1, to transport conditioned nitrogen
and/or air to the forward and aft skirt areas in such & manner that acceptable

levels (percentages) of oxygen were maintained during the purge operation.

Test Review

This test, conducted and accepted on 30 April 1966, verified the operation of
the environmental control system during the purging operations. The tests

included:

a. Forward skirt purge system visual inspecfion to ensure proper connec-
tion of all electrical cables and hoses; pressure check to ensure
delivery of the prescribed flow of gaseous nitrogen; heater performance
and controller operation; and a pressure check of the secondary gaseous
nitrogen system.

b. Aft skirt purge system visual inspection of all electrical cables,
hoses, manual dampers, and duct covers; blower operation for prescribed
air flow; leak check to ensure a prescrived flow rate of air or gas-
eous nitrogen; and the heater performance and controller operation.

There were no revisions or discrepancies written against this procedure.

L.1.7 Hydraulic System Tests

The hydraulic system checkout consisted of the following two procedures:

a. Hydraulic system setup and operation.

b. Hydraulic system automatic checkout.

4.1.7.1 Setup and Operation, Hydraulic System (3BL1005 NC)

Test Explanation

This procedure provided the instructions necessary to prepare the stage hydraulic
system for initial operation, and to maintain the system readiness throughout the

pre-fire checkout period.
Test Review

This test, initiated on 14 April 1966 and accepted on 19 May 1966, verified the
pre-fire operational setup of the hydraulic system installation, P/N 1A3G589.
The hydraulic system consisted of two pumps (one driven by an electric motor and

the other driven by the J-2 engine oxidizer pump turbine), pitch and yaw
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actuators, and an accumulator/reservoir assembly, including the system relief
valves. The purpose of the hydraulic system which was to position the J-2 engine
during flignt, in response to electrical steering commands, was verified to the
extent of ground testing capabilities.
The operational checkovut procedures included:
a. Verification that all hydraulic system components were securely in-
stalled and all connections properly torqued.
b. Actuator center check.
Engine deflection clearance check.
d. System refill instructions.

€. Instrumentation support verified stage hydraulic system data (pressures,
positions, and levels) transmission 1.0 the test control center hard-
wvare, :

f. Sautdown activities.
g. Air bottle decay check.
h. Instrumentation setup for the automatic checkoul procedure.

i. ©Simulated static firing support.

Eleven revisions were written to this procedure: Three pertained to disconnecting
hardware cables from stage transduczers to trouble-shoot the transducers for
reservoir oil level and pressure, and system pressure; three pertained to the
verification of engine side loads after restrainer adjustment, and actuator posi-
tion values; three revisions provided iInstructions to recharge the accumulator/
reservoir with gaseous nitrogen, to record gauge pressure on the stage air bottle,
and to manually move the J-2 through a square gimbal patiern prior to performing
H&CO 1B55831; one revision deleted a serialization requirement as not required;
and one revision provided instructions to remove transducer, P/N LB31356-503,

S/N 208-1, and install P/N 1B31356-503, S/N 2L5-2. (S/N 208-1 was reading approxi-
mately 250 psi below actual).

L.1.7.2 Hydraulic System Automatic Checkout (1B55824 XC)

Test Explanation

The purpose of this test was to provide the automatic and manual test sequences

required to verify the integrity of the hydraulic system, and to ensure system
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operation within specifications. The tests conducted included:

a. Ambient temperature checks.
b. Accumulator precharge test.
Reservoir oil level and pressure check.

Mid-stroke lock measurements of the actuator piston position potentio-
meter voltages.

. Coast mode thermal switch check.
System supply and accumulator gaseous nitrogen pressure checks."

Reservoir oil level and pressure check.

50RO o0

Polarity and linearity checks.
i. Servo actuator frequency response test.

J. Engine centering check.
Test Review

This automatic hydraulic system checkout, commenced on 23 April 1966 and accepted
on 5 May 1966, verified the design integrity and operational capability of the

stage hydraulic system within specification parameters.

Eight revisions were written to this procedure to correct the program errors

introduced during automatic checkout.

There were no discrepancies on record.

L.1.8 Integrated Systems (1B55831 NC)

Test Explanation

The purpose of this checkout procedure was to verify the functional readiness of
the stage and automatic cryogenic/pneumatic ground support equipment control
systems (utilized during propellant loading and acceptance firing) to proceed

with normal countdown operations and activities.
Test Review

This checkout, performed on 9 May 1966 and accepted on 1b May 1966, verified the
design integrity and operational capability of the stage and facility systems to
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function properly for propellant loading and static acceptance firing. All um-
bilical, switch selector, and pneumatic/loading ground support functions were

exercised and the specific tests accomplishad included:

o]
.

Matrix relay reset and power turn-on.

Radin frequency systems checks and turn-on.

0o o

Measurement group function checks, remote automatic checkout systems
function checks, a d digital cata acguisition system channel tests.

Q.

Power transfer and electrical systems functional checks.
Invironmental control system functional checks.
Hydraulic turn-on, link drop (manual), and gimbal test.

Pneumatic console setup and checkout.

5om o+

Propellant loading valve sleds, water sled, deflector water, aspirator,
and gaseous hydrogen torch checks.

i. sStage valve functional checks.
J-2 engine final segquence checks.

k. Re-establishment of stage tanks and spheres blanket pressures.

A total of thirty-cne revisions were written against this procedure: Twenty-one
corrected errors in the dictionary, prcgram, and operation; three inserted pro-
grammec holds to perform system checks and necessaly corrections; three revisions
increased time delzy factors to ensure receipt of complete data response; and the
remaining four revisions covered the deletion of procedural steps rot accomplished
as a result of component removal, acceptance bf a safety item monitor interrupt

as a result of prcgram planning, acceptance of an out-of-tolerance pressure trans—
ducer measur=ment as not detrimental to the clieckout, and the performance of &
helium purge on the gaseous hydrogen system to insure the proper supply of hydro-

gen for torch ignition.

he discrepancies against the subsystems included:

FARR Number Part Number Discrepancz
A191911 1A88529-503 Bad accelerometer E93
Al191912 1A68707-525 Bad accelerometer E119

P/N 1A88599-503, was returned to the vendor for rework, and P/N 1A68T707-525 was

reworked, recalibrated, and replaced.

4,1.9 Static Acceptance Firing Countdown Procedures

This paragraph covers the static acceptance firing simulated countdown exercise,
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4.,1.9 (Continued)

and the static acceptance firing countdcwn procedure which was conducted to
achieve an acceptable static firing. Also included are reviews of the critical

tasks accomplished as a part of the countdown procedure.

L.1.9.1 Countdown, Static Acceptance Firing, Simulsted Fxercise (1B60567 NC)

Test Explanation

The purpose of Ithe simulated countdown exercise was to demonstrate the overall
readiness of the stage systems, ground support equipment (GSE), and facility

equipment to proceed with the acceptance firing test program.

Test Review (Simulated Exercisc)

This exercise, initiated on 16 May 1966 and completed on 17 May 1966, demonstrated
the capability oI the combined systems (stage, GSE, and facilities) to function

in a state of readiness preparatory to propellant loading ané acceptance firing.

After the countdown exercise was run, a cold flow test was conducted to check
the system for discrepancies. Teakage was noted in the thrust chamber quick
disconnect, P/N 1A:9958-533, S/N 019. The disconnect was removed and replaced

prior to static firing.

L.1.9.2 Countdown, Static Acceptance Firing Run 1 (1B60567 NC)

Test Explanation

This countdown manual controlled and specified the activities and tasks required
to conduct the static acceptance firing for the stage. The firing sequenc=s was
established to conform as closely as practicel, within the STC capabilities and
test objectives, to the launch and flight sequencing. The following major events
were contained:

a. Automatic loading of LOX and LHp propellants. (LHp will be of? loaded
to 95.5% prior to simulated liftoff)

b. Critical components cycling test.

c. Controlling the LOX tank ullage pressure prior to thke first burn, to
assure acceptable augmented spark ignition (ASI) reusable probe condi-
tions.

d. Initiating a normal engine start sequence for the J-2 eng’ne first burn.

1)

. Operating the propellant utilization system clcsed loop with the fuel
boilcff bias active.
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o .

.

h.

Q.

The test

firing.

o

Accomplishing en AFS roll engine program ulilizing an APS simulator
znd a spare APS module.

Initiating an automatic cutoff at 193 seconds after first turrn st=rt
command.

Accomplishing a simulated orbit coast period.

Activating the AVS ullage engive ifmmedialely after firat bura citoflf.
Accomplishing an AFS pitch and yaw program following first Dburn cutoff.
Initiating J-2 enginz conditioning for restart.

Operating the PU system in a closed locp mode.

Propping the J-2 engine restrainer links and initiating an engine gim-
balling program.

Automatically initiating s=zcond burn cutoff after approximately 300
seconds. (1880 pounds LOX or 490 pounds LHp, 3% level)

Conducting an APS pitch and yaw program fcllowing cutoff.

objectives were categorized as research and development, and acceptance

The research and development objectives included:

Determination of stage thermodynamics during the firing program.

Determination of vibration and acoustic enviromment during the firing
program.

The acceptance firing objectives included:

A.e

b.

Countdown contrnl end operaticnal capability.

J-2 engine system perforuance.

Oxldizer and fuel systems performance.

Preumatic control system performance.

Propellant utilization system performunce.

Stage data acquisition systen performance.

Stage electrical control and power system performance.
Hydraulic system and J-2 engine gimbal control.
Structural integrity.

Auxiliary propulsion system/stage interface compati®ility.

Test Review (Runs 1A and 1B)

This countdown (number 614061) run 1A was performed on 19 and 20 May 1966, and

’ achieved apprcximately 50 seconds of meinstage operation before a safeiy item

monitor interrupt signalled for engine cutoff as a result of an excessive LOX

tanik cold helium inlet temperature. Siage securing was normal ia preparation for
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recyc..ing and subs#quent reruns.

Run 1B was initiated on 20 Msy after test stand inspection; nowsver, this attempt
wag aborted as tne result of external leakage hetween the body and seat of tne

cold helium crossover valve in conscle B wihich could not be readily corrected.

4.1.9.2.1 Integrated Systems Test, Counzdown - Task 35 Run 1 (1B55831 LC)

Test Explanation

The purpose of this checkout procelure, as Task 35 of the Couwntdown Manuali, was
to verify design integrity and operational capability of the stage and facility

sys<ens to function properly during propellant loading and acceptance firing.

Test Review {(Run 1A)

This test, conducted and accepted on 20 May 1966, verified the functicnal readi-
ness condition of the stuge and facility systems to proceed intc the propellant
leoading phase of operation and into the subsequent phases. The critical stage

systems were verified during the final preloeding phase of the countdown.

A total of thirty-eight revisions were written against this procedure: Eighteen
corrected dictionary and program errors; eight covered the addition of procedural
steps to effect « more complete checkoul; three revisions deleted procedural steps
no longer required for this checkout; and the remaining nine revisions covered:
Verification that the stage receivers were tuned properly; an increase in the

af't bus o vo.tage measure .wnt to caspensate for an overcharged primary battery;
energizing the auxiliary hydraulic pump to produce an additional load on the aft
bus 2 to assist in depleting the overcharged primary battery; repeating a test
segment to re-verify the results obtained on the side load recorder; repeating
the SSB portion of a test segment to re-verify the SSB data; accepting a safety
item monitor interrupt resulting from the loss of prevalve indications when the
stage power was removed; acceptance of out-of-tolerance pressure checks as a
result of prepressurized transducers at test time; and instructions to verify the
individual gaseous hydrogen talkback functions to ensure a redundant network to

prevent a firing program interrupt in the event of a talkback malfunction.
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4.1.9.2.2 Automatic Propellant Loading - Tasks 41 and 42 Run 1 (1B5583h4 uC)

Test Ixplanation

This procedure provided the manual and automatic test sequences required to verify
the safe transfer of propellants and gases to the stage during countdown activi-

ties. This procedure was conducted as Tasks 41 and 42 of the Countdown Manual.

Test Review (Run 1A)

This procedure, conducted and accepted on 20 May 1966, verified the safe trans-
fer of propellants (LH, and LOX) and gaseous helium to the flight stage in pre-

paration for the static acceptance firing. Included in the test sequences were:

a. LHp tank pretest purge.
b. LOX loading.
Ly loading, cold helium bottle fill, and ambient helium bottle fill.

jol]

LOX and LHp tanks overfill sensor checks, and the flow check of all
cold gas circuits.

e. LOX and LHpo umbilical purges.

There were no revisions and/or discrepancies on record against this checkout

procedure.

4.1.9.2.3 Acceptance Firing - Tasks 44 and 45 Run 1 (1B55835 NC)

Test Explanation

This procedure defined the sequence of tests required to verify the propulsion
and stage systems performance during the hot firing environment generated by the
J-2 engine under full thrust conditions. This procedure was conducted as Tasks

44 and L5 of the Countdown Manual.

Test Review (Run 1A)

Run 1A, conducted on 20 May 1966, verified the capability of the propulsion and
stage systems to initiate static firing, and to attain approximately 50 seconds
of main stage operation before cutoff. This test was terminated by a safety
item monitor interrupt, because the LOX tank helium inlet temperature was in

excess of design parameters.

Test Review (Run 1B)

Run 1B, conducted on 20 May 1966, was terminated prior to the engine start com-

mand as a result of malfunction indications from the engine control helium bottle

05
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fill. Subsequent investigation determined the Automatic Stage Servicing and
Checkout Pneumatic Console B, Model DSV-4B-320, P/N 1A98161-1, developed a leak
in the cold helium portion. The ccld helium environment produced sub-normal

operating conditions for the console; hence the test was terminated.

Three revisions were written to this procedure: One corrected a program error
associated with the cutoff routine; one covered the removal and replacement of an
ignition detection probe that exhibited intermittent operation; and one revision
accepted a no talkback condition at the LHp 100% level because of an amplifier

was not installed.

4.1.9.3 Countdown, Static Acceptance Firing (1B60567) Run 2

Reference paragraph 4.1.9.2,

Test Review (Run 2A)

This countdown (number 614063) run 2A, conducted on 25 and 26 May 1966, achieved
the full duration two burn acceptance firing with no major difficulties encoun-
tered. The first burn acceptance firing was cut off at 150 seconds per the pre-
programmed sequence of events; the simulated orbit lasted 1.5 hours; and after

an automatic restart, the second burn acceptance firing attained 300 seconds burn
time before a normal engine cutoff terminated the firing. The stage securing was

conducted normally with detanking of the residual propellants and tank purging.

4.1.9.3.1 1Integrated Systems Test, Countdown - Task 35 Run 2 (1355831)

Test Explanation

Reference paragraph 4.1.9.2.1.

Test Review (Run 2A)

This run, performed and accepted on 26 May 1966, verified the design integrity
and functional capability of the stage and facility systems to proceed with count-

down operations for propellant loading and acceptance firing.

Thirty~eight revisions were written against this procedure: Fourteen covered the
correction of errors in the program and/or dictionary, and a loose wiring problem
area; thirteen added procedural steps to cover halts and hold points not pro-
grammed, and provided instructions to ensure redundant capabilities for firing;

seven revisions pertained to program and tolerance changed designed to attain
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maximum test results and realistic program values; and four revisions deleted

procedural steps and activities no longer required for program checkout.

The LHp repressurization control valve failed to close; hence, solenoid valve

L-2, P/N 1BL3660-507, was replaced and the leak check reverified.

4.1.9.3.2 Automatic Propellant Loading - Tasks L1 and L2 Run 2 (1555834)

Test Lxplanation

Reference paragraph 4.1.9.2.2.

Test Review (Run 2A)

This run, performed and accepted on 26 May 1966, verified the capability of the
facility and ground support equipment to safely transfer LOX and LHo to the

flight stage during the normal countdown sequences.

Five revisions were written to this procedure to correct errors in the program

and/or dictionary.

4L.1.9.3.3 Acceptance Firing - Tasks 44 and 45 (1B55835) Run 2

Test Explanation

Reference paragraph 4.1.9.2.3.

Test Review (Run 2A)

This run, conducted and accepted on 26 May 1966, verified the propulsion and
integrated systems capabili£ies to function in a hot firing environment generated
by the J-2 engine. This static firing demonstrated the automatic restart capa-
bility of the J-2 engine per the following sequence: Initial mainstage ignition
with a burn time of 153 seconds before termination by a programmed cutoff; simu-
lated coast period to check the LHs continuous vent system; and the automatic

J-2 engine restart for an additional 300 seconds of mainstage burn time with a

normal cutoff by the LOX depletion sensors at the programmed percentage value.

Thirteen revisions were written to this procedure: Seven corrected errors in
the program or test request document; four deleted steps or portions of steps from
the automatic mode, as either accomplished manually performed by other opera-
tions, or not required; and two revisions pertained to increasing delay times

to attain the proper engine chill prior to firing.

There were no discrepancies on record.
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. L.1.10 Test Preparation, Postfiring (1B70766 NC)

Test Explanation

This procedure provided the operational sequences required for the removal of
the stage propulsion system test installations utlilized for checkout in the
VCL., Included in the operations were:

a, Vehicle ground lines removal.

L. Vehicle monitor panel lines removal.

c. Auxiliary pressurization systems removal.

d. Repressurization system reconnection.
Test Review
This procedure commenced on 1l June and was accepted on 2 August 1966. Eight
revisions were noted on the revision documentation log sheet, as follows:

a. One provided instructions for relocating the LOX tank ullage monitor

point.

t. Two deleted portions of the test tecause of parts shortages which
were not detrimental to the program.

‘ c. One revision installed a tlank flange at the LHy, low pressure duct,
as the hardwire transducer normally installed at this location was
removed for use elsewhere,

d. One revision provided instructions for reconnecting the inlet lines

to the LOX and LHp repress control modules, to monitor system
status preparatory to the all systems test, H&CO 1B55833.

e, One pertained to capping the monitor lines utilized for the static
acceptance firing only.

f. One provided instructions for connecting desiccants to the LOX
tank auxiliary pressurization system.

g. One restored the vehicle purge system as completed upon reinstallation
of the purge valves, i

FARR Al92200, written tecause of an interference fit between the vehicle and

the ground support adapter, was the only discrepancy noted against this

. procedure.

08
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Lol.11 Propulsion System Tests, Postfiring

Eight procedures were conducted to verify the integrity and function of the

propulsion system components and associated hardware., The procedures were:
a. Manual controls check.
t. Leak check - test stand.
c. Leak check - VCL.
d. Propulsion system, automatic checkout.
e, Engine alignment verification.
f. Removal procedure - test fitlings.
g. APS leak and functional check.
h. APS automatic checkout.

4.1.11.1 Maaual Controls Check, (1B70767 NC)

Test Explanation

This procedure provided the test sequences to cycle and verify the stage
propulsion manually controlled components, as well as to certify the

moisture content of the stage pneumatic control and pressurization sphere.

Test Review
This test was initiated on 8 June and accepted on 16 June 1066. There

were no revisions and/or discrepancies on record.

4,1.,11.2 Final Propulsion Leak Checks (1B70L07 NC)

‘Test Explanation

This leak check procedure was included as a postfire checkout to verify the
integrity of the stage pneumatic system, cold helium system, and the LOX

and. LH2 tanks, while in the test stand.

Test Review

This test was initiated on 27 May and accepted on 31 May 1966.

Two revisions were written against this procedure: one deleted the leak and
functional checks accomplished by other leak check procedures, H&CO's 1B70L13

and 1B70769; and the second revision provided instructions to perform the
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lockup check on the pneumatic system to ensure that no large quantity leaks

existed.

Nine entries were noted on the leak check log sheet, which were corrected

either bty replacing the seals or retorquing loose connections.

There were no discrepancies on record.

L,1.11.3

Leak and Functional Check, Propulsion System (1B70769 NC)

Test Explanation

This procedure provided the steps necessary to perform the following

postfiring checks in the VCL:

Qe
t.
Ce.
de
e,
f.
Z.
h.
i.
3.
K.
1.
me.

Pressure switch checks.

Low pressure ducts vacuum readings.

Pneumatic system leak and functional checks.
Turkbopump torque checks.

Engine start bottle leak check.

Engine check valve reverse flow check.

Engine gas generator and exhaust system leak check.
Engine pump purge leak and functional checks.
Engine thrust chamber leak check.

Engine pneumstic leak and functional checks.

LOX and LHp tank pressurization systems leak and functional checks.
LOX and LHp tanks leak and functional chceks.

LOX and LHZz vent systems leak checks.

Test Revicw

The test was initiated on 15 June and accepted on 29 July 1966. Thirty-six

revisions were written to this procedure, as follows:

a.

Twelve revisions provided instructions to reconnect the LOX and LHp
repressurization subsystems as required to perform the all systems
test, H&CO 1B55833.

Instructions to perform the pressure decoy check on the cold helium
spheres,

Instructions to temporarily install a hard line in place of a
regulator under repair.

Instructions to determine the individual readouts for the mainstage
pressure switches.

Instructions to determine the seat leakage of the LHp chilldown
check valve.
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Test Review

Se

T
Ue

Ve

Setup instructions required for the decay check cf the repressurization
system.

Setup instructions to deternmine the tackflow con the LOX
repressurization check valve, ,

Setup instructions to purge the LOX vent and relieil system for rework.
Setup instructions required to purge the LOX wnd LH~ tanks for the
structursl/mechanical faying leak check. ) :

Instructions o disconnect the "cpen' contrcl line frcem the oxidizer

turbine bypass valve to prevent inadvertent opeaning of the wvalve.
nerease tie settling-out time to acquire a valid start vottle

decay check.

Repeat the start tottle decay check subsequent to replacement of the

vent and »elief valve.

Instructions to temporarily install flexitle lines a% the inlet and
cutlet cormections of the ambient helium module until the hardlines
are fabricated,

Instruections to disconnect the LI, translunar vent terminztion

pressure switch as not required.

Instructions to add freon o the LOX tank for completion ol the

tank leax checks.

Iastructions %o perform leszlc checks on the augmented spark ignitor
line subsequert t¢ re-installation.

Instructions t¢ perfern. the LOX and LHpo vent and relief valves leak
checks.

Instructions to determine the minimum/maximum LOX-and LHp ullage

pressures leak rates,

Instructions to perform a leak check on the LOX fill and drain valve.
Instructions to perform the leak and functional checks of all stage
actuation control modules supsequent to re-instalilstion.

Delete the procedural steps not required for this test.

Lol.11.k Propulsion System Test (1B62753 NC)

Test Explanation

The purpose of *this prccedire was to verify that thez propulsion system was

capable of functioning in accordance with design requirements subseguent to

the two-burn acceptance static firing program. Items tested included:

2.
T.
Ce
d.
€.

I'ressure switches,

rneumatic control system.

LOX taunk pressurizetion system.
LH> tank pressurization system.
J-2 engine system.

The components of the respective systems were operated individually for the

functioral capability verification and to permit fault isolation.

-~
-
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Test Review

This procedure was initiated on 31 May 1966 and accepted on 7 June 1966.
Forty-eight revisions were written to the procedure: forty-two corrected
errors in the program, dictionary, test request document, manual seéup, or
operation; five changed time or pressure valves to ensure measurement of the
correct response values, utilizing a special orfice setup; and one revision
accepted the LOX chilldown pump purge pressure switch deadbtoard minimum
pressure ( in excess of the O.SO psi min.), as & result of the accuracy limits
of the pickup transducer, slow response time for the telementry talktack,

and the small volume module, tetween the orfice and shutoff valve.

There were no discrepancies on record.

4.1.11.5 Engine Alignment Verification (1B41009 NC)

Test Explanation

This manual procedure provided the requirements and operations for the
determination of the J-2 engine alignment, relative to the stage, subsequent

to static acceptance firing.

Test Review

Performed and accepted on 1 and 2 June 1966, this alignment procedure verified
that the static acceptance firing activity, including the J-2 engine gimbal
Program, was not detrimental to the engine/stage alignment; and no significant

change was noted between the prefire and postfire alignment measurements.
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Test Review

The operations included in this procedure were:

Se
L.

Co

Stage position verification.
Engine position verification.
Engine thrust chamber exitdiameter.

One revision was written to this procedure deleting portions of the program
that were not applicatle for this test.

L.1.11.6 Removal Procedure, Propulsion Systems Test Fittings (1B70425 NC)

Test Explanation

This procedure provided the instructions required to accomplish the specific

tasks required for removal of the stage propulsion systems test installations

preparatory to postfire securing and stage removal from the test stand.

Test Review

This removal procedure was initiated on 27 May and accepted on 6 June

1966.

2.
T.

The postfire securing operations included:

Disconnecting the helium purge lines and capping the open portse.
Disconnecting the GN2 flex hoses and water flex hoses from the
diffuse assembly and the tee-ring stiffner from the tell housing
of the J-2 engine.

Removing the tube assemblies, flex hoses, and check valves from the
adapter flanges for the LOX and LH, low pressure duct purge
systems, and capping the open adapter ports.

The stage final securing operations included:

Removing all stage tanks ground connections and installing
desiccant covers.

Disconnecting the vehicle monitor panel lines and the hardwire
instrumentation lines and capping the portse.

Disconnecting the LOX and LHp auxiliary pressurization lines, and
installing a cap on the LOX open port and a flange on the LHy, open
port. R
Disconnecting the forward and aft umbilical carrier purge lines and
capping the open ports.

Removing the tube assembly and reducer from the prevalve

actuation control module and installing a vent tute; and removing
the LHp prevalve shaft seal drain line, and capping the open end of
the flex hose.

Disconnecting the cold helium dump vent and capping the open port at
the vehicle skirt.

Removing the LOX chilldown pump purge vent pigtail and capping the
open tute assembly.
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h. Removing the J-2 engine area purge installation tutre assemtlies,
and covering the port on the flange assembly with tinfoil and tape.
i. Disconnecting the pneumatic supply flex hoses and vent connections,
and capping the open ports.
Je Verifying the orifice identification tags instellation.
Four revisions were written to this procedure: one provided instructions for
equipment setup to support the propulsion automatic, H&CO 1B62753; one
authorized disconnecting VMP lines from the Model 603 kit to facilitate stage
removal; one revision authorized sutstituting pipe assembly, P/N 1B64416-1,

for P/N 1B51259-1; and one revision deleted the requirement for attaching

red streamers as this will be accomplished in the VCL.

There were no discrepancies on record.

L.1.11.7 Auxiliary Propulsion System (1B70742)

Test Explanation

This procedure defined the tests required to ascertain the functional integrity
and operation of the auxiliary propulsion system (APS) modules, when mated
to the stage. The checkout included:

a. Low pressure functional test of the APS valves and systems.

t. Maintainance of propellant tank bladder positioning pressures.

c. Performance of an automatic pressure scan to check ullage and sphere

transducers, prior to testing the engine quad valves.

de. System leak check.
Test Review
This test was initiated on 27 June 1966, and accepted on 3 July 1966. Three
revisions to the procedure included two deleting steps not required for this

stage, and one substituting the numeric readout panel for strip charts, to

obtain greater accuracy over a troader range of values.

One failure and rejection report, FARR AL97LO4, noted excessive helium flow

through the closed fuel recirculation port during leak check.
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4.1.11.8 Auxiliary Propulsion System Automatic Checkout (1B62752)

Test Explanation

This procedure provided the éutomatic tasks required to check the function of
the auxiliary propulsion system (APS) module engine valves. Computer comnands
initiated power to the engines, and suprplied the signals to energize the valves
for checkout. Preliminary checks included scanning the module components for
correct pressure and temperature measurements, prior to functioning the

valves.,.

Test Review
The test was performed and accepted by Engineering on 30 June 1966. Five
revisions were noted on the revision documentation log sheet, including two

which were not required for this test, and three correcting program errors.

L.1.12 Hydraulic System Tests, Postfiring

Three test procedures were conducted bn determine the postfiring function
and integrity of the stage hydraulic system. These were the hydraulic
system operation and securing procedure, test stand, the VCL operation and
securing procedure, and the hydraulic system automatic checkout.

L,1.12.1 Operation and Securing, Hydraulic System (1BL1006 NC)

Test Explanation

This procedure defined the operations required to ottain postfire fluid
samples of the closed loop hydraulic system, and to prepare thehhydraulic
system for stage removal from the test stand and shipment to the vehicle
checkout latoratory (VCL).

Test Review

This procedure was conducted on 1 June 1966 and accepted on 2 June 1966.
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Test Review

Two revisions were written against this procedure, deleting the procedural

operations not required for this postfire test.

There were no discrepancies on record.

4.1.12.2 Setup, Operation, and Securing, Hydraulic System (1B41007 NC)

Test Explzanation

This procedure provided the sequence of operations required for setup,

operating, and securing the hydraulic system installation, P/N 1A39589, in

the VCL,

Qe
t.
C.
d.
e.
.
g

sutsequent to static acceptance firing. The procedure included:
Hydraulic system setup.

Engine deflection clearance check.

oystem refill.

Instrumentation support.

Shutdown.

System preparation for shipment.

Accumulator reservoir drain hose removal.

Test Review

The test was initiated on 15 June and accepted on 4 August 1966. Seven

revisions to the procedure were noted on the revision documentation log

sheet, as follows:

a.
b,

Ce

d.

Three deleted steps previously accomplished and not required.

Two provided instructions for obtaining closed loop fluid
samples.

One revision provided instructions for conducting a system
cleanliness check prior to shutdown.

One gave steps for system refill, to bring the reservoir level up
to the acceptatle limit.

L.1.12.3 Hydraulic System (1B71296 NC)

Test Explanation

This procedure provided the automatic and manual test sequences required to

function the closed-loop hydraulic system within defined parameters for

operational acceptance. Included in the test seguences were:
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a. Accumulator precharge pressure measurement.

t. Reservolr oil volume switch and pressure transducer checks.
cs System pressure test.

ds Reservoir oil volume position transducer check.

e. Auwxiliary punp inlel Samparature Slack.

T+ Accunulator reservolr oil pressure check.

g. 2Polarity and linearity tests.

h. TFrequency response test.

1. Engine centering test.

Test Review
The test was performed on 20 July and accepted on 27 July 1966. Nine revisions
to the procedure were recorded on the revision log sheet as follows:
a. Seven corrected program errors.
t. One accepted malfunction indications created ty concurrent testing
programs.
c. One increased the delay period for the decay of the 5 VDC power
supply to the IU.
One failure and rejection report was noted during this test. FARR A122193
noted that the accumulator reservoir assemtly high pressure charging valve,
P/N 1B31275~1, had the stem troken off. The stem was removed and replaced
per B/P.

L.1.13 Environmental Control System Tests, Postfiring

Three procedures were run to check the function of the forward and aft skirt

thermo-conditioning and environmental control systems. These tests were:
a. Forward skirt thermo-conditioning system checkout.
t. TForward and aft skirt purge system checkout.
ce Aft skirt and interstage thermo-conditioning and purge system
postfiring checkout.

L.1.13.1 Checkout Procedure, Forward Skirt, Thermo-Conditioning System (1BL188L A)

Test Explanation

This procedure provided instructions for the postfire operation of the forward
skirt thermo-conditioning system while the stage was in the Beta Complex test
stand, for the preparation of the system prior to removing the stage from the
test stand and transporting the stage to the vehicle checkout lalkoratory, and

for securing the Model DSV-LB-359 service equipment to the pre-operational status.
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. 4,1.13.1 (Continued)
Test Review

Performed and accepted on 2 June 1966, this checkout procedure verified;

a. The capalbility of the forward skirt, to provide a heat sink, or
source, as required, for the electrical/electronic equipment
mounted on the panels,

t. The preparation of the system for stage disconnecting the

' associated flex hoses and tute assemblies, installing the appropriate
covers, and certifying the system moisture content within the speci-
Tied limit of less than L430 ppm of water/methanol vapor (25° F
dewpoint).

c. The securing of the Model DSV-U4B-359 servicer. This included
disconnecting and storing the associated hardware and placing the
service controls in the pre-operational positions.

Four revisions were written to _this procedure, pertaining to additional
checkout operations previously omitted from Engineering Order 1BL188L "aA"

dated L May 1966.

. There were no discrepancies on record.

4.1.13.2 Post-Countdown, Forward and Aft Skirt Purge (1B55680 A)

Test Explanation

This procedure provided for the orderly shutdown of the stage forward and
aft skirt purge systems, at the termination of countdown, and prior to
removal of the stage from the test stand.

Test Review

This test was conducted and accepted on 2 June 1966.

One revision was written, providing for the removal of the APS Simulator,
Model DSV-4B-188C, from position III, and the removal of the APS Module
from position I.

There were no discrepancies on record,
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4.1.13.3 Aft Skirt and Interstage Thermo-Conditioning and Purge System
Postcountdown Checkout (1B55685 NC)

Test Explanation

This procedure established the test sequences required to proof check, leak
check, and funetionally test the aft skirt and interstage thermo-conditioning
and purge system. The sequence of tests included:

a. Pre-operation equipment setup and checkout.

b. Thermo-conditioning and purge system test operations.

Ce Main manifold proof pressure test.

de Main manifold operational flow test.

e. Post-operation securing operations.
Test Review
The test was initiated on 28 July and accepted on 2 August 1966. One
revision to this procedure deleted certain tests due to GSE failure. No

failures were noted during testing.

L.1.1%  Electrical/Electronic Systems Tests, Postfiring

The electrical/electronic systems tests narratives are divided, for clarity

of presentation, into eight sub-paragraphs, as follows:
a. Power distribution system tests -~ paragraph 4.l.1lb.1.
t. Digital data acquisition system tests - paragraph 4.l.1k.2.
c. Propellant utilization system - paragraph 4.l.14.3.
d. Telemetry system tests - paragraph L.1l.1k.L.
e. Range safety system tests - paragraph 4.l..1k.5,
f. Single sideband system tests - paragraph 4.l.1L.6.
g. Exploding bridgewire system - paragraph Lelell.7
h. Electromagnetic compatibility check - paragraph 4.1.1L4.8.

L,1.1k.1 Power Distribution System Tests

Setup and checkout of the power distribution system was accomplished using

three tests, which are presented in this paragraph as follows:
a. Stage power setupe.
b. Power distribution system.
2. Stage power turnoff.
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L.1.14.1,1 Stage Power Setup, Fost-Firing (1B55836 NC)

Test Explanation

This procedure provided the operations required to verify the capatility of
the ACS to control and activate the stage electrical power distritution
system. It was also verified that the forward and aft power tusses were
not sutjected to excessive static loads.

Test Review

The test was performed and accepted on 13 June 1966, with no failures or
revisions noted.

ho1.14,1.2 Power Distritution System (1B55838)

Test Explanation

This procedure defined the manual and automatic tasks required to ensure the
functional capability of the forward and aft power distritution assemtlies.

The power distritution system consisted of one aft 28 VDC power source, one

~aft 56 VDC source, and two forward 28 VDC power sources.

Test Review

Performed and accepted on 1lb and 15 June 1966, this procedure verified the
capability of the power distribution system to supply electrical power to the
stage systems. The various tests performed estatlished that static loads on
the power tusses were not excessive, and certified the proper operation of

all the power switching circuits.

Five revisions were written to this procedure. One stated that the "on
condition for the LHp fast fill sensor wet condition was not required for

this test because the control module had been installed. A second revision noted
that the LH, continuous vent relief override valve indicated "off" tecause it

was carried on the same cable as the continuous vent valve. The latter was a

cycle significant item which had been disconnected.
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L.i.1k.1.2 (Continued)
Twe revisions corrected program errors; and one increased a time delay for
oot

the aft No. 2 power supply "off" condition, to permit a capacitance

diccharge due to a no-load condition on the rattery.

There were no discrepancies on record.

b,1,1k.1.3 Stage Power Turnoff, (LB55837 NC)

This procedure provided the manual and automatic test sequences utilized to
shut down the stage power distritution system, sulsequent to the completion
of the various stage system checkout procedures; and to verify the capatility
of the ground support equipment to control power switching to and within the
stage.

Test Review

This procedure was performed and accepted on 13 and 14 June 1966.

There were no revisions and/or discrepancies on record against this procedure.

L,1.14.2 Digital Data Acquisition System Tests

Three tests were conducted in VCL, following static acceptance firing,
which verified the calitration and function of digital data acquisition

system (DDAS) components. These tests were:
a. DDAS calitration, manual operations.
t. DDAS calitration, automatic.
Cc. DDAS automatic checkout.

4ol.14k.2.1 Digital Data Acquisition System Calitration, Manual Operations

(ABLLLT753)

Test Explanation

The purpose of this procedure was to provide the supplementary manual in-

structions required to verify the calitration of the PCM data system during
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helo1k.2.1 (Continued)

automatic testing. The PCM system consisted of the PCM/DDAS assembly and the
600 KC voltage calitrated oscillograph (VCO) coax linkage to the ACS.

Test Review

Performed and accepted on 5 July 1966, this procedure verified the operation
of the Model 270 multiplexers and the Model 301 PCM/DDAS assemtly. There
were no discrepancies or revisions written against the test.

k.1.1k.2.2 Digital Data Acquisition System Calitration (1B55839 NC)

Test Explanation

This procedure provided the automatic and manual test sequences required to
function the digital data acquisition system under prescrited design
parameters, and to monitor the performance of each item tested. Elements of
the pulse amplitude modulated and pulse coded modulated stage telemetry systems
comprised the composite data linkage for the digital data acquisition system.
Functionally verified included:

a. Model 270 multiplexers (individually checked)

t. Digital data acquisition assemtly.

c. Digital data acquisition subsystem ground station.
d. Data channel input impedance.

Test Review

This checkout procedure was performed on 1l July and accepted on 18 July 1966.
Eleven revisions were written against this procedure: six pertained to program
changes, deleting and adding steps to improve the testing technique; two
corrected program errors; two revisions accepted on out-of-tolerance voltage
measurement for the 5 VDC excitation module; and one revision accepted the

initial scan conditions as not detrimental to this checkout procedure.

There were no discrepancies on record.
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L.1.1k.2.3 Digital Data Acquisition System (1B5584LC NC)

Test Explanation

The purpose of this procedure was to provide operational status verification
of all stage data channels. This included the operation of all signal
conditioning units and their associated amplifiers, the command calitration
channel decoders, the multiplexers, the digital data acquisition assemtly,
and the central command calibration decoder assemktly.

Test Review

This checkout was initiated on 14 July 1966 and accepted on 27 July 1966.

A total of sixty revisions were noted on the revision log sheet, as

follows:
a. Thirty-eight corrected errors in the program.
tse Thirteen covered conditions resulting from components not installed
or temporarily disconnected.
cs Nine allowed out-of-tolerance measurements due to faulty transducers
and shorted pins in a connector.

Eleven failure and rejection reports were written during the course of this
test. Of these, six remained unresolved at the time of stage shipment to

FTC. The FARR's were:

a. FARR A1882L2 noted that Q-meter, P/N 1B52861-1, S/N 4, had sporadic
output with toth high and low racs calitration signal, when a
28 VDC signal was applied. The meter was returned to the vendor
for rework.

t. FARR A191950 noted that pressure transducer, P/N 1BLO2L2-507,
S/N 507-3, read high on the low end of the scale. The transducer
was retested and accepted for use.

c. TFARR A192190 noted that transducer L1OMT60L, P/N 1A68589-503,
S/N (85, failed during run 2A of the static acceptance firing. The
transducer was replaced.

d. FARR Al97290 reported that valve, P/N 1B51753-501, S/N 00001, would
not regulate properly. The valve was reworked per SEO lB51753 OO0k,

e. FARR Al9T424 noted that pin V of plug J-k on multiplexer,
P/N 1B29741-563, S/N 00001, was bent u5 . The pin was straightened.

f. FARR A197425 reported that pressure transducer, P/N 1B4O2L2-523-001,
had high readings on the high end. The transducer was routed to
the lat for further testing, and was accepted.

g. FARR A20480L noted that pressure transducer, P/N NA5-27316-T5T,
S/N 2889, which had teen removed and replaced per FARR A204335,
was found to te open on resutmit. The transducer was returned to
the vendor for rework or replacement.
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k.1.1%,2.3 (Continued)
Test Review

he TFARR A204810 noted a ding in duct assemtly, P/N 1A87234-1. This )
problem was unresolved at STC turnover to FTC, and the FARR remained
open.

i. FARR A204813 reported incorrect pressure indications from transducer
LO3MT670, P/N 1A97LL2-1, measurement D200. The transducer was
returned to the lat for retest, and accepted.

je TFARR A20L833 indicated that, upon removal of the transducer noted
on FARR Al197L25, the transducer and associated tuting had metal
chips and trown discoloration on the inside surface. This
protlem was under investigation at the time of turnover, and the
FARR remained open.

k. FARR A20L835 noted that the transducer rejected per FARR A20L8OL
had amtient low racs reading. The transducer was removed and
tested further, and was accepted.

4.1.14.3 Propellant Utilization System (1B558L5 NC)

Test Explanation

This procedure provided the steps required to verify the operation of the
propellant utilization (PU) system. The checkout included verification of
the proper application of stimuli transmitted to the stage interface, and
the patching of each response through specific response conditioner channels.
Test Review
The test was conducted on 27 June and accepted on 18 July 1966. Nine
revisions to the procedure were noted, as follows:
a. Five corrected minor program errors.
t. Two accepted certain out-of-tolerance readings.
c. One increased delay time to ensure complete reception of multiplexer
signals.
d. One increased talktack tolerances to compensate for talktack
voltages introduced by ground support equipment patching.

There were no discrepancies written against this procedure.

b.l.1k.k Telemetry System Tests

The postfiring operational status of the PAM/FM/FM telemetry system was

verified ty two procedures. These were:
a. Telemetry system, manual operations.
t. Telemetry system, automatic checkout.
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Lo1.14.4,1 Telemetry System, Manual Operation (1B57859 NC)

Test wxplanation

The purpose of this test was to provide the manual steps necessary to set up,
ullyn, and test the FM/FM telemetry system. The test was run in conjunetion

with automatic H&CO 1B55843. Functions included were:
a. Sutcarrier oscillator (SCO) tandedge adjustment.
te Manual setup for channel verification.
ce. SCO pre-emphasis verification.

G. Final transmitter :deviation check.

e. Transmitter center frequency check.

f. Flight recorder check.

g. Program plug check.

Test Review
The test was initiated on 11 July and accepted on 27 July 1966. The following

four revisions appeared on the revision documentation log sheet:

a. One disconnected the PCM transmitter so that the center frequency of
the transmitter switching assemtly output could e measured
accurately.

t. One deleted the SCO adjustment tecause no malfunctions had teen
noted during automatic checkout.

c. One deleted a test on a non-flight tape recorder.

d. One deleted the requirement for data reduction recause analysis
of oscillograph readings indicated acceptatle data.

No failure and rejection reports were written against this procedure.

helolh. b2 Telemetry System, Automatic Checkout (1355843 NC)

Test Explanation

This procedure provided the automatic sequences reguired for calitration and
verification of the telemetry system. Included in the sequences of tests

were:
a. Sutcarrier oscillator (SCO) tandedge adjustment and associated pre-
emphasis schedule verification.

t. Telemetry calitrator performance verification.

c. Telemetry channel verification of the FM/FM system measurements,
including the PAM multiplexers.

d. Operation of the PAM data train.

e, Operation of the antenna system, including the measurements for
transmitter power output, open-loop and closed-loop VSWR, and
insertion losses.
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L.1.14.L.2 (Continued)

Test Explanation

f+ Transmitter center frequency measurements.

ge. Tape recorder operation in the bypass, fast-record, slow-record,
and playtack modes, and evaluation of data accuracy degradation.

h, Verification of program plug wiring for each SCO mounting assemtly.

Test Review
The test was performed on 21 July and accepted on 27 July 1966. Eight
revisions to the procedure were recorded, as follows, on the revision log

sheet:

a. Three required channel verification after transducer installation.

t. One accepted initial scan discrepancies as not detrimental to this
test.

c. Cne called for changes in current and power requirements for the
redesigned transmitters.

d. One revision corrected a program error.

e. One deleted tests on a non-flight tape recorder.

f+ One compensated for the out-of-tolerance condition of the
Lreakpoint amplifier for reflected power antenna 1.

One failure and rejection report pertained to the alkove treakpoint amplifier.
FARR Aé0h8ll noted that the amplifier, P/N 1B5M875-l, had incorrect output.
The amplifier was removed and routed to the lat for further testing.

4L.1.14.5 Range Safety System Tests

Three test procedures were included to check the caparility of the range
safety system to terminate flight and initiate propellant dispersion on
command. These tests were:

a. Range safety receiver manual checkout.

t. Range safety receiver automatic checkout.

c. Range safety system.

b.1.14.5.1 Range Safety Receiver, Manual Operations (1BLULTT A)

Test Explanation

This procedure provided instructions for the test equipment setup and manual
operations to te performed in conjunction with the automatic range safety
system tests, H&CO's 1B558L1 and 1B558LL. The flight readiness of the range

safety receiver system was determined ty these tests.
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Test Review

The procedure was conducted and accepted on 2 July 1966. Three revisions
to the procedure were noted in the revision documentation log sheet as

follows:

a. One provided instructions for the performance of deviation threshold
and open loop RF checks, with the system operating in the linear
mode.

L. Another revision contained steps for performance of open loop RF
tests, with the maximum input to the least sensitive receiver
not to exceed 10 microvolts.

ce One revision accepted a 10 per cent deviation due to raise in a
high level measurement.

k.1.1k.5.2 Range Safety Receiver Automatic Checkout (1B55841 NC)

Test Explanation

The purpose of this procedure was to provide the necessary operations to
verify the function of the range safety receivers. Included in the test
were certification of the range safety receivers for automatic gain control
calitration and drift, minimum acceptatle deviation sensitivity, and
minimum acceptatle RF sensitivity.
Test Review
This test was initiated on 6 July and accepted on 18 July 1966. Eleven
revisions were noted against the procedure, as follows:
&. Five changed the automatic test sequences to coincide with the
manual setup.
t. Two corrected minor errors in the program.
¢c. Two provided instructions for determining the automatic gain
control curve for the No. 2 range safety receiver.
d. Two accepted out-of-tolerance measurements as not detrimental to

this checkout.

4e1.14.5.3 Range Safety System (1B558LL NC)

Test Explanation

The purpose of this procedure was to verify the operation of the redundant

range safety system. The checkouts conducted included:

co
~J
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L.1.15.5.3 (Continued)

Test Explanation

a. Exploding Tridgewire and receiver external/internal transfer test.

Y. Ingine cutoff test,

¢s ILxploding tridgewire pulsc sencor and propellant dispersion command
inhitit test.

de. In-flight securing test.

e. Arm and engine cutoff command test.

f. Propellant dispersion command tes:.

g. Safe and arm device test.

Test Review
This procedure was performed on 5 July and accepted on 18 July 1966, with no
revisions or functional failureés noted.

b,1.14.6 Single Sidetand System Tests

Two tests were run to verify the calitration and function of the single
sidetand system. They were:

a. Single sidetand system, manual operations.

t. Single sidetand system, automatic checkout.

k.1.1k.6.1 Single Sidetand System, Manual Operations (1B57860 NC)

Test Explanation

This procedure provided the manual test sequences required to ascertain the
single sidetand (SSB) system calitration and the GSE status, prior to

automatic checkout per H&CO 1B55842., The checks included:
a. Marker channel verification.
L. Preflight sweep calitration.
c. Channel verification.
d. Inflight calibration.
e. Transmitter deviation and information transmission check.

Test Review
The test was initiated on 28 June and accepted on 21 July 1966. Four revisions
were noted on the revision log sheet, as follows:

a. One identified additional end item test equipment.

t. One increased the channel amplitude tolerance parameter.

c. One revision authorized altering data sheets to correspond with
stage channel assignments.
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bil.1k.6.1 (Continued)

Test Review

d.

Four fa

One accounted for out-of-tolerance channels noted telow.

ilure and rejection reports weve writien during the course of this

test, as follows:

Qe

FARR Al91212 noted that the output at pin D, accelerometer
LZ7Mr60kELLY, P/N 1A68707-525; S/N 254, was 60 cycle, 3.4 VRMS.
Output should have teen LOO cycle, 4 volts peak to peak. The
amplifier was recalitrated and retested without incident.
FARR A20L815 noted that accelerometer L11MT670, S/N E93,
malfunctioned. The accelerometer was routed to the lat for
retest, and the FARR remained open at turnover.

FARR A20U816 noted a similar malfunction of accelerometer
L11MT687. The accelerometer was retested and accepted.

FARR A204817 reported a malfunction of acoustical transistor
Loguréle, s/N BOL3.

k.1.1k.6.2 Single Sidetand System (1B558L2 NC)

Test Explanation

This procedure provided the test sequences required to function and monitor

.
the single sidetand system. The general sequence of tests included:

Q.
“C‘
C.

Power distritution to single sidetand equipment.
Sequence commands.

Remote automatic calitration assemtly (RACS).

Marker channel verification.

Preflight sweep calilration and translator unit check.

Channel verification.
Transmitter deviation and output check.

This test was performed on 22 July and accepted on 27 July 1966. One revision

t0 the procedure repeated the channel verification test, as the LOO cps acousti=-

cal oscillator output voltage level had teen adjusted incorrectly.

No failure and rejection reports were written.
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b.1.1k4,7 Exploding Bridgewire System (1B558L6 NC)

Test Explanation

This procedure defined the manual setup and automatic test sequences required
te verify the capatbility of the exploding tridgewire (EBW) system to initiate
ullage rocket ignition and jettison, when so commanded in flight Ly the

instrument unit.

Test Review

Performed and accepted on 22 June 1966, this test included the following:

a&. Preliminary EBW firing unit and pulse sensor test.

. EBW firing unit ignition pulse sensor self test.

c. Ullage rocket EBW firing unit test.

de Ullage rocket jettison firing unit test.
The firing units were charged Lty applying a stepped up charging signal to a
storage capacitor (2300 volts). A second signal was stepped up to 5000 volts
to trigger a gap tuke, and, as the tube ionized, the storage capacitor
discharged through the EBW detonator.
One revision was written to this procedure, deleting portions of the procedure

not required for this test.

4.1.14.8 Electromagnetic Compatitility Check (1B6LOG9 NC)

Test Explanation

This procedure provided the setup and operating instructions for the special
electromagnetic compatitility test equipment used during the simulated all
systems flight test, H&CO 1B55833. Included was verification that the stage

RF systems were capatle of operating within the electromagnetic compatitility
acceptance range.

Test Review

This test was conducted and accepted tetween 15 and 27 July 1966. Four revisions

were written to the procedure, including two modifing non-flight circuit
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L,1.14.8 (Continued)
Test Review
toards for this test; and two correcting errors in oscilloscope connection

callouts and the Model 131 power supply output.

‘There were no discrepancies written against this procedure.

L.1.15 All Systems Test (1B55833 A)

Test Explanation

This procedure descrited the test sequences required to simulate propellant’
loading, liftoff, separation, ignition, flight, shutdown, and restart of the

stage. The major events in the sequence of occurance included:
a. Stage power setup.
t. Initial conditions scan.
Ce Electrical setup.
d. Propulsion and pneumatic setup.
€. Prelaunch preparationse.
1. Instrumentation system calibration.
2. Purging.
- 3+ Simulated loading, chilldown, and prepressurization.
L., Battery simulators on.
Se External/internal power transfer.
fo Liftoff.
8. OStage separation and ullage firing.
he Engine start sequence.
i. Hydraulic test and engine gimballing.
Je Range safety engine cutoff.
K. Depletion sensor engine cutoffe.
l. Switch selector engine cutoff.
m. Coast mode.
n. Engine restart sequence.

Test Review (Run 1A)

This run was performed on 28 July 1966 and accepted on 8 August 1966. Twenty-
one revisions to the procedure appeared, as follows, on the revision documen-

tation log sheet:
a. Thirteen corrected errors in the program and/or test request document.
b. Two accepted out of tolerance conditions which did not affect the
intent of the procedure.
c. One revision provided instructions for manually resetting three
electrical functions after shutdown of bus power.
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L.1.15 (Continued)

Test Review (Run 1A)

e ne revision introduced a treakpoint to provide additional time for
the EBW pulse sensor power to go off, and the range safety
propellant dispersion safe power t0 coma Ohn.

€. One removed the LHp continuous vent recause it had cycled the maximum
allowatle numter of times.

f+ One increased the reflected power measurement tolerance for open-loop
transmission to the data lakoratory.

ge One revision gave steps for rewinding the tape recorder prior to
commencing the second portion of the all systems test.

h, One turned on the propellant utilization inverter and electrical
power per pre-test setup instructions.

L.1.16 Auxiliary Propulsion System Tests

The following eight procedures.describe prefiring, acceptance firing, and
postfiring activities on APS modules, S/N's 1005-1 and 1005-2. APS module
one was static fired on 6 May 1966 per test request 2075, and acceptance
Tiring of APS module two took place on 13 May 1966 per test request 2076.
Each\of the following procedures was conducted separately for each module.

4.1.16.1 APS Controls and Instrumentation Inter-face Electrical Checkout
(1360951 NC)

Test Explanation

This procedure consisted of resistance and limited power checks to verify
the following:
as That power could safely be applied to the APS interface connectors.
t. That the resistance measurements obtained met or exceeded Engineering
specifications.
Test Review
Fach module was tested twice, once before the APS engine acceptance firing,
and once after. APS module one was tested for interface compatibility for
the first time on 18 and 19 April 1966, and for the second time on 6 May to

23 June 1966. A revision to the first run deleted measurements for parts not

installed. APS module two was tested prefiring from 27 April to 2 May 1966,
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L.1.16.1 (Continued)
Test Review
and postfiring testing took place tetween 13 May and 13 June 1966. No

revisions were noted for either run.

FARR Al92127 noted that temperature transducers, P/N 1A68589-509, S/N's A681
and A738, on module two, read open when installed. They were returned to the
vendor for replacement.

L,1.16.2 APS Prefiring Test Preparation (1B60957 NC)

Test Explanation

This procedure prepared the APS modules for prefiring testing, bty detailing
the test equipment and setups required for these tests.

Test Review

APS module one was tested per this procedure on 2 May 1966, and accepted on
10 May 1966. Three revisions to this run provided for purging the system
for five minutes with GNpo to remove all freon; adding a spacer sight glass
assembly to prevent the APS rivet heads from teing marred; and deleting

a test, adding a water system to aspirator 4, end deaoting the method of

installation for this aspirator.

APS module two was tested on 11 May 1966, and certified on 17 May 1966. A
revision was written to delete a step which was no longer necessary for this

test. -
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L.1.16.3 Auxiliary Propulsion System Checkout (1B60958)

Test Expl

anetion

This proc

free of 1
S
b.
Ce
de
€.
f.
go
h.

eduvre was designed to verify that the AFS modules would function,

@aks, per design requirements. Tests included were as follows:
Hellum tank leak arnd functional checkcut.

Critical valve furctional checkout.

Test of leak detection system.

Leak check of the propellant control module check valves.
Fressurization system leak and functional check.

Quad check valve low pressure leak check.

Leak check at full operating pressure.

Blarket pressure decay check.

Test Review

These che

ckouts were conducted cn APS module one tetween 23 April and 10 May

1966, and on APS module two tetween 2 and 10 May 1966. Five revisions were

written against the run on module one, as follows:

8o

b'
Ce
d.
e.

One cset up new procedure for the low pressure helium relief valve
check.

A revision reran a step to obtain a clearer printout.

One deleted unneccessary steps {rom the procedure.

Another set up a new Apollo regulator test, and deleted several puges.
One revision disconrected lines and rlugs to prepare the APS for
shipment to cell 3.

One failure and rejection report, FARR AL79095, noted out-of-tolerance

operation cof the high pressure helium relief valve. The valve was accepted.

Ter revisions to the run cn APS module two included:

de

€.
f.

Three inccrporating all these revisions which had veen written
against module onre.

One providing for the activation cf the test stand at the
teginning cf each shift.

Three retesting erngine 2 quad valves and replacing the engine.
(Ref: FARR AL79C93). )

One setting up a procedure for testing the replacement engine
system.,

One deleted steps not required.

A revision provided a method for purging residual freon from GSE and
module suitcases,

FARR A179093 pertained to a stuck quad valve in engine No. 2. The engine was

replaced.,
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4,1.16.4 Countdown Manual -

AP3 Module Static Acceptance Firing
{1B6CSL3 NC ana 1560

jn NC) T

o3
s
=
o
>

Test Explanation

This countdewn manual descrited the tasks which ccmprised the static acceptance
firing activities fcr the APS medules. Of the fifteen individval tasks specified
in this procedure, nine involved perscnrel assignments and equipment setup,

and cne wae deleted in its entirety bty a revision. The remaining five were

as follows:

ae. Task 1 - Verify power setup and safety requirements.

L. Tesk 10 - Loaded propellants, ancd purged the propellant systems
after firing.

c. Tasx 11 - Static firing, including pressurization and depressurization.

d. Task 12 - Unloaded prcpellants.

e, Task 13 - Flushed the propellant tanks assemtly with frecn, and purged
with Glo.

Test Review

The countdown/acceptance firing/post countdewr: activities were run cn APS
mcdule cne tetween 5 and 9 May 1966. Acceptance firing touk place on 6 Mey,

and the test results were certified cn 10 May.

Two revisions to task 10 permitted all mcdifications necessary to install
the No. 1 and 3 engine aspirators.: Two revisions to task 12 deleted steps
previously accomplished. Two revisions tc task 13 involved securing the

site and deleting steps.

The same tasks were run on APS moduvle two, ac countdown manual, H&CO
1BEOSLL, Tetween 5 and'l3 Mey 1966. A revision to task 10 involved installation
of engine aspirators, and two revisions to task 12 provided helium for

unloading GNp, and deleted steps not required. Five revisionc to task 13

aciuced the following:
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L,1.16.4 (Continued)
Test Review

a. One gave instructions for application cf 15 psiyg tlanket pressure
to the oxidizer servicer storage tank.

t. One disconnecled the calitration tank from the luel servicer.

¢. One added procedures for calilrating the eugine P/C trancsducers.

d. One allowed a hold and X-rays for checking gas permeation through
the oxidizer tladder.

e. One provided for calitration to update the program.

L.1.16.5 APS Postfiiring Disassemhlg/Reassembly (1BEC959 NC)

Test Explanation

The postfiring disassembly of the APS modules was conducted in order o
permit deccntamination of the propellant tanks and associated hardware.
The modules were reassembled per this procedure prior to postfiring checkout.

Test Review

i et e e

APS module cne was disassembled, decontaminated, and reassemtled per this
procedure on 9 May 1966; however, sealing compound was not availatle to
seal the engine nozzle to its support tracket. The procedure remained
open pending sealant. No revisions or failures were noted during the
decontamination of this module. APS module two was disacsembled in the
identical manner on 14 May 1966; however, proper handling procedures for
tuting wiilh temperature patches was noted in one revision. There were no
functional failures reported.

4.1.16.6 APS Postfiring Decontamination procedure (1B60S62 NC)

Test Explanation

This procedure contained the steps required to dry and purge the APS modules

suksequent to static acceptance firing.
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L.1.16.6 (Continued)

Test Review

APS module cne was dried and purged with GNo on 12 May to 20 May 1966. One
revision to this procedurc deleted steps which were no longer required. APS
moduile two was purged and dried ty 26 May 1966. A revision to this run
included certain tute assemtlies in the drying process.

k.1.16.7 APS Electrical Control System Checkout (1B6095L NC)

Test bixplanation

The purpose of this procedure was to check out the electrical/electronic
equipment in the APS system, both prior to and subsequent to static
acceptance firing of the APS engines. Functions ccnducted included electronic
verification of actuation of quad valves, continuity checks of wiring, and
check of switches and solenoids in the modules.

Test Review

Both APS modules were electrically checked out without incident, toth tefore
and after acceptance firing. APS module one was checked for the first time
tetween 18 and 23 April 196€, and postfiring checkout took place between 6
and 26 May 1966. The only revision to these runs deleted GSE checkouts,

as these had teen done previously. APS module two was electrically checked
tetween 27 April and 3 May 1966, prior to firing. Postfiring checkout of
this module was run tetween 1 and 6 June 196€. GSE checkout was deleted

from these runs.

L,1.16.8 APS Postfire Checkout (1E5096C NC)

Test Ixplanation

This procedure was conducted to check out the integrity and operation cf the

APS moduvles following static acceptance firing. The following functions
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Test Explanation

were included:
a. Critical valves functional checkout.

t. Propellant control module check valve leak check.

c. Quad check valve cracking pressure tesi.

G. Quad check valve leax cleck.

€. Low pressure helium relief valve check.

f. Apollo regulator checkout.

g. Engine valve current signatures.

h. Engine injector valve package leak check.

1. Engine chemter leak check and chamter transducer checkout.

Full operating pressure leak check.

Oxidizer system purge.

Fuel system purge.

Ullage system purge.

Blanket pressure decay check.,

O. Propellant tank fit check and tladder checkout.

S5 H P R
L] . L] * »

Test Review
APS module one was tested per this procedure Tetween 20 May and 6 June 1966,
with acceptance of the results taking place cn 1h June 196€. Fourteen

revisions were written against this run, as follows:

2es One required the apollo regulator high pressure checkout, tecause
the regulatcr had teen changed sutsequent to static firing.

L. One added a leak check for check valve, P/N 1B51361-1.

c. Two provided for activation of the test facility at the start of
each shift.

ds One added procedures to check out transducers under pressure.

€. One reran engine transducer checkouts.

T« One called for reverification of facility lines.

g. One required checkout of & replacement oxidizer manifold.

h. One revision modified the full operating pressure leak checks,
anc. set certain allowabtle leakage limits.

i. One provided correct orificing of fuel and oxidizer instrumentation
kits for tladder checkouts.

Js One revision provided methods for allowing lute gas to vent from the
tank, and for supplying GNo to the fuel instrumentation kit.

k. Another guve instructions for investigating the extent of thrust
chamter injector leakage.

1. One provided steps for sealing the leakage around the throat lines
during the thrust chamter injector leak check.

me A final revision reran engine 2 thrust chamber leak checks, using
GNo> and helium.
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Test Review

APS module Two was checked out for post firing integrity between 2 and 10

June 1966, TFive ravieions were written 1o the provedure, ineluding the apolls
regulator high pressure check and a check of the integrity of the helium

check velves.

FARR ALl79100 noted a scratch in a tube assembly in the cxidizer manifold system,
causing excessive leakage in the flange end. The manifold assembly was

removed in order to replace the.tube assembly. The manifold was then

replaced in module one,

Li1.17 Weigh and Balance (1B55602)

The stage weigh and balance procedure was conducted in such a manner as to
accurately measure the stage preflight weight, and to determine the hori-

zontal center of gravity from the results.

The stage weight in air was found to be 28,107.15 pounds, and the weight
adjusted for Standard Locality in a vacuum was 28,159.18 pounds. The

longitudinal center of gravity was located at Station 339.91.

No functional failures occurred during weigh and balance activities, which
were conducted and accepted cn 11 August 1966.

Lo1,18 System Tests Not Included

lwo system checkouts wiiich were completed at the time of turnover, were

nol availabtle [or narrative writeups at press time. These were:
a. Structures inspection, H&CO 1B70756
.. VCL thermo-conditioning system checkout, H&CO 1B57599.

. PPN
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L.2 Stage Checkout, Svace Systems Center

Paragraph 4.2 narrates the tests performed on the stage after basic assembly, prior
to shipment from Douglas SSC to STC. The stage entered tower 5 of the SSC/VCL on
15 November 1965. System checkouts were initiated on 22 November 1965, and con-
tinued until 29 January 1966. At this point, the stage was removed from the tower,

and prepared for shipment.

Paragraphs 4.2.1 to 4.2.6 contain information of the six major areas tested:
Unmbilical Mechanical Mating; Environmental Control Systems; Electrical/Electronic

Systems; Engine Alignment; APS Simulation; and Hydraulic Systems.

Because of schedule and parts shortages, a number of planned tests were not per-
formed at SSC/VCL. Paragraph 4.2.7 indicates the tests that were not conducted
at SSC.

4.2.1 Umbilical Mechanical Mating

Two test procedures were conducted to perform mechanical mating checks on the for-
ward and aft umbilical kits. The umbilical kits are the interface link connecting
the stage to GSE electrical, pneumatic, and air conditioning functions, and must

be properly mated before stage systems tests can be conducted.

The two procedures involved in this check are:

a. Umbilical kit, aft - checkout stand.
b. Umbilical kit, forward - checkout stand.

4L.2.1.1 Umbilical Kit, Aft — Checkout Stand (1B57918)

This procedure was conducted to install the aft umbilical kit, P/N 1A57917-1, at
the stage aft umbilical panel, and to ensure proper alignment and mating of the

umbilical kit and the stage umbilical panel.

The test was run on 2 February 1966, with acceptance taking place on the same date.
Eight revisions were recorded on the documentation log sheet. Five deleted para-
graphs; one because a hoist was not available, and four because the steps were not
required for this vehicle. Two added items; one to eliminate interface between ring
and support, and one to provide for removal of the carrier assembly. One revision

corrected a typographical error.

No discrepancies were noted during this procedure.
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4L.,2.1.2 Umbilical Kit, Forward - Checkout Stand (1B57920)

This document provided handling and installation procedures for the forward umbil-~
ical kit. The kit was mated with the stage umbilical panel on 2 February 1966, and

the procedure was reviewed and accepted on the same date.

There were four revisions noted on the revision log sheet. Two deleted steps not
required for this stage, one added a paragraph to provide for the removal of the

carrier assembly, and one corrected a typographical error.
No failures were recorded during this procedure.

4.2.2 Environmental Control Systems

Three test procedures were performed involving the forward skirt thermo-conditioning
system and the Model DSV-LB-359 GSE.thermo-conditioning servicer. The tests pre-
pared the thermo-conditioning system and servicer for operation, controlled their
operation during stage checkout, and shut them «¢ alter checkout completion. The
forward skirt thermo-conditioning system provides a temperature controlling heat
sink for all stage electrical and electronic equipment located in the forward skirt
area. During all ground checks involving this electrical equipment, the model 359
servicer provides the water/methanol coolant for the thermo-conditioning system,

and maintains coolant circulation, flow-rate, and temperature, within the required

limits.

The three tests performed on the forward skirt thermo-conditioning system were:

a. Precheckout procedure.
b. Operating procedure.

¢. Postcheckout procedure.

L.2.2.1 Pre-Checkout Procedure, Thermo-Conditioning System, Forward Skirt (1B41932)

Test Explanation

This test was conducted to verify that the thermo-conditioning system was able to

support automatic checkout activities.

Test Review

This test was started on 10 December 1965, and was accepted on 13 December 1965.

The revision documentation log sheet listed the following eighteen revisions:
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Six changes in procedure were made in order to conform to NASA requirements.

Two deleted steps which were unnecessary because a leak check had previously
been run to an identical procedure.

Three deleted paragraphs from the procedure; one because hardlining the fac-
ility GN_, to the servicer made it unnecessary to close the GN,. valve for
hookup, one deletion involved draining excegs fluid from the reservoir, and
one deleted paragraph noted that the GN2 valve was frozen open.

Four added paragraphs to the procedure; one to provide means for preventing
pressure buildup in the stage, one to provide for draining excess fluid, one
to prepare for hooking the servicer to the stage, and one to provide for
entering the particle count of the fluid added to the reservoir.

Two revisions were found to be unnecessary and were deleted.

One changed a paragraph because sell out of the procedure had to.be accom-
plished before performing the step.

repancies were noted against this procedure.

Operating Procedure, Thermo-Conditioning System, Forward Skirt (1B42130)

-

. This procedure provided instructions for operating the forward skirt thermo-condi-

tioning system, P/N 1B38426-507, in the stage, and to set up and operate the model

DSV-4B-

359 servicer during automatic checkout activities.

Test Re

view

This test began on 17 December 1965 and was accepted on 9 February 1966. Seven re-

visions

8.

b.

‘ No fail

were noted on the revision documentation log sheet, as follows:

One changed a drawing number which was typed incorrectly.

One eliminated a requirement for checking servicer gauge calibration stickers,
because gauge calibration was accomplished during servicer certification.

Three deleted sentences requiring control of the GN, source, because this
source was controlled at the facility, rather than at the servicer.

One deleted a time limit which could not be complied with prior to sellout
of document.

One deleted a requirement that entries on the test record be verified by
AFQA and Douglas personnel, because verification was obtained on the time
data sheet.

ures were recorded in the course of this procedure.
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L.2.2.3 Post-Checkout Procedure, Thermo-Conditioning System, Forward Skirt

(1B55439)

Test Explanation

This procedure provided checks for system cleanliness and leaks, and included in-
structions for preparing the thermo-conditioning system for shipment. The clean-
liness test showed that the water/methanol system was free of contaminants, and

the leak check ensured that leakage was not in excess of specified values. Pre-
paration for shipment involved ensuring that the system moisture content was within

specified limits.

Test Review

This checkout was initiated on 30 January 1966, and was completed without major
difficulties on 2 February 1966. Seven revisions were made, and recorded on the
revision documentation log sheet as follows:
a. Three changed paragraphs in order to make possible a better indication
of system dryness. *

b. One deleted the requirement for weighing the servicer freon bottle, be-
cause no leak checks were conducted on the servicer during this test.

c. One required that the air valve port be re-opened slightly to prevent
trapping moisture.

d. One paragraph was deleted because the parts called out were not available.

e. One deleted a test completion time limit because the limit could not be
complied with prior to sellout of the document.

No discrepancies were recorded against this procedure.

4.2.3 Electrical/FElectronic Systems

The various manual and automatic test procedures used to check out the stage elec-
trical and electronics systems are presented in this paragraph. The paragraph is
divided into ten subparagraphs for presentation, with each subparagraph concentriting

on one particular area of interest. These areas are:

a. Continuity compatibility tests - paragraph 4.2.3.1.
'b. Power distribution tests - paragraph 4.2.3.2.

¢. Signal conditioning test - paragraph 4.2.3.3.

d. Digital data acquisition tests - paragraph 4.2.3.h4.
e. Exploding bridgewire test - paragraph h.2.3.5.
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f. Propellant utilization tests - paragraph 4.2.3.6.
g. Level sensor and control unit calibration test - paragraph 4.2.3.7.
h. Cryogenic probe verification - paragraph 4.2.3.8.
i. Telemetry and range safety antenna system test - paragraph 4.2.3.9.

J. Electromagnetic compatibility checks - paragraph 4.2.3.10.

4.2.3.1 Continuity Compatibility Checks

Three test procedures were conducted to verify the proper continuity of the stage
electrical wiring, and the compatibility of the wiring with the stage electrical
and electronics equipment, with other stages or components of the Saturn S-V ve-
hicle through the stage interface panels, and with GSE equipment through the stage

umbilical panels.

The three tests conducted were:

a. Continuity compatibility check.
b. Forward and aft interface compatibility check.

c¢. Umbilical interface compatibility check.

4.2.3.1.1 Continuity Compatibility Check (1BLLSL1)

Test Explanation

.
The purpose of this test was to ensure the integrity of the stage wiring system

prior to the application of bus power. Every wire was checked for continuity from
end to end, through component boxes where possible. Insulation resistance between

the pins in each plug, and between each pin and the connector shell, was measured.

Test Review

This test began on 22 November 1965, and was accepted on 31 January 1966. Ninety-

»
seven revisions were recorded on the revision documentation log sheet, as follaws:

a. Forty-five corrected minor errors in the procedure.
b. Twenty were written to correct errors in the schematic.
¢. Ten revisions were deleted because they were made in error.

d. Nine changed measurement procedures because of parts shortages or inac-
cessibility. '

e. One revised the procedure to agree with the schematic.
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4.2.3.1.1 (Continued)
Yy

f. Two added jumper wires where parts had not been installed.

g. Three changed tolerances, or allowed measurements, as demanded by changes
in parts used.

h. Two redesignated items called out in the procedure.
i. Two were made to clarify points in the procedure.
J. Two deleted unnecessary steps from the procedure.
k. One allowed for the hookup of the Umbilical Cables.

There were five failure and rejection reports written during this test:

a. FARR Al7L426 recorded that plug P7 of wire 4OLA3W1 in wire harness,
P/N 1B50159-1, S/N 00002, had the insert arrangement of its pins rotat.d
180°. The plug was removed and replaced. -

b. FARR A1TLL2T7 noted that contact P of connector J-U was bent. The contact
was straightened and accepted.

c. FARR AlThL28 noted that the insert of connector LOLW219-P8 was punctured
by pins P and S. This was accepted as is.

d. FARR A174429 recorded a discontinuity between points J-2, pin I and J-1,
pin I of module LOLA3A39, P/N 1B39975-1, S/N 00039. This was accepted
without rework.

e. FARR A1T4LlU1 noted that pin A of plug P33 of wire LOL-WT, wire harness,
P/N 1B50045-1K, was recessed. Plug P33 was removed and replaced.

4.2.3.1.2 Forward and Aft Interface Compatibility Check (1B4LSL2)

Test Explanation

This test was conducted to check the continuity from the interface connections to
the stage ground, and to ensure that loads present provided proper power input

without damaging the stage.

Test Review

This test began on 9 December 1965. The results obtained were accepted on 22 January
1966. Six revisions were recorded on the revision documentation log sheet, as

follows:

a. One widened the tolerance on the resistance of the relay coils. ?

"b. One specified the 1nstallat10n of a shorting Jumper between two pins be-
cause shortage of a 5-volt excitation module prevented continuity measure-

ment.

¢. One corrected a minor procedure error.
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‘ d. Two changed required resistance readings to "infinite" because of parts
not installed.
e. One changed test points because umbilical cables were not installed.

No discrepancies were noted against this procedure.

4.2.3.1.3 Umbilical Interface Compatibility Check (1BLL5L43)

Test Explanation

This test was connected to verify continuity from the GSE umbilical connectors to
the stage ground, and to assure that proper loads were present to allow for proper

power input without damage to the stage. -
Test Review

This test began on U4 January 1966, and was certified on 9 February 1966. There

were three revisions noted on the revision documentation log sheet: 4
¥

a. One deleted most of the heasurements because the procedure was cancelled
by agreement with NASA.

‘ b. A line was deleted because the measurement called out could not be made.

c. One corrected a procedure error.
No failures are on record for this procedure.

4.2.3.2 Power Distribution Tests $

Three test procedures were run to check the capability of the stage power distri-
bution system to control electrical power functions within the stage. The capa-
bility of the GSE automatic checkout equipmentAto control power function turn on

and turn off by computer command was also checked.

The three automatic checkout procedures are:

a. Stage power setup.
b. Stage power turnoff.

c. Power distribution system.

L.2.3.2.1 Stage Power Setup (1B55789)

' Test Explanation

This procedure verified the capability of the ACS to control and activate the

vehicle electrical power distribution system prior to automatic system checkout
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procedures, and ensured that the forward and aft power distribution system was
not subjected to excessive static loads during initial setup sequences. The fol-
lowing functions were checked:

a. Setup of a group of initial conditions, (i.e. activation of power buses)
required for further testing of other stage components and systems.

b. Power distribution.

c. Interrupts.

Test Review

This test was run on 5 January 1966, and accepted on the same day. Fourteen re-

visions were recorded on the revision documentation log sheet, as follows:

a. Five corrected minor errors in the procedure.

b. Three added items omitted from the procedure.

¢. Two changed the program.

d. One was deemed unnecessary and vojded.

e. One deleted a measurement not necessary for this test.

. f. One changed the list of end item requirements to include only those 1tems
" necessary for this test.

g. One changed the EBW pulse sensor requirement from on to off, because it
was checked before aft bus I was turned on.

h. One called for the‘installation of Jjumpers to provide IU system connection
from theBOmultiplexer to the PCM/DDAS assembly.

No discrepancies were noted during this test.

L.2.3.2.2 Stage Power Turnoff (1B55790)

Test Explanation

This procedure was designed to shut down the stage power distribution following
!
8

completion of various system checkout procedures.

Test Review

This test was run on 7 January 1966. Certification took place on 17 January 1966.
One run was required for satisfactory completion, with the following seven revisions

’ tabulated on the revision log sheet:

a. Two steps were deleted because they were not necessary for this procedure.

b. One revision corrected an error in the procedure.
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. ¢. Three added steps to the program.

d. One deleted all end item test equipment not necessary for this test.
No discrepancies were recorded against this procedure.

4.2.3.2.3 Power Distribution System (1B55791)

Test Explanation

This procedure verified the operational capability of the power distribution system,
using the ACS to determine if the system would meet or exceed engineering specifi-
cations. The following functions were to be checked:
a. Verification that static loads on power buses were within spec1f1ed
tolerances.

b. Verification of proper operation of all switching circuits required for
power distribution.

Test Review ¥

-

The test was run successfully on 20 January 1966, and the resultant data were ac-
'\ cepted on 26 January 1966. The revision documentation log sheet noted twenty re-

visions to the procedure, as follows:

a. Three added items which were omitted from the procedure.

b. Five deleted steps from the program, either because the measurements were
not required, or to allow for parts shortages.

c. One corrected a minor error in the procedure.

d. One deleted from the list of end item requirements all those items not
necessary for this test.

e. Six revisions changed the program. 4

f. One called for the verification that the aft Bug 2 was off, and another
called out an aft Bus 2 voltage reading of 0 + 1 VDC, to ensure that it
was off.

g. One deleted the paragraph concerned with time 31gn1f1cant items, because
there were none in this system. .
h. One changed a reading because of insufficient time delay.

No failures were reported during this procedure.
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4.2.3.3 Signal Conditioning Set Up (1BL95LT)

Test Explanation

This procedure provided instructions for the manual adjustment and calibration of
the stage signal conditioning equipment. Equipment was to be calibrated‘if it was
found out of tolerance during automatic checkout, or if a component replaced was
found out of tolerance. 1In addition, .this procedure was used to trouble shoot in-
strumentation during a computer hold, and to verify the operation of the transmitter

switch assembly, two transducers, and the T/M calibration.

Test Review

The test began on 13 January 1966, and was accepted on 1 February 1966, gfggr fifty-
four revisions and six failure and rejection reports had been recorded. The revis-

ions were noted in the revision log sheet as follows:

&. Nineteen added items to compensate for omissions from the procedure.
b. Eighteen revisions corrected minor errors in the procedure.
c. Efght were made to correct typographical errors.

d. Two changed an adjustment to enable monitoring of certain frequencies
using existing test equipment.

e. A paragraph was added to ensure that the manual checkout decoder was off
before disconnection from vehicle.

f. One changed the procedure because wiring of adapter cables was not compa-
tible with vehicle and test equipment.

g. A revision made in error was voided.
h. One deleted a requirement because of scheduling.
i. One added a test to determine if a transducer shortage existed.

J. One deleted ambient temperature readings because simulators were used only
to establish continuity.

k. One deleted voltage readings which were inaccurate.

The six FARR's written were as follows:
a. FARR A1TLkL35 noted that a wire in wire harness, P/N 1B52350-1C,
S/N 8479, had insulation and strands cut. The cut wires were replaced.

b. FARR AlTLLL9 reported an open transducer, P/N 1B50733-1, S/N 56161. The
transducer was returned to the vendor for replacement.

c. FARR A184708 noted that the R-1T potentiometer on low gain amplifier,
P/N 1A94910-1Y, S/N 00021, could not be adjusted within tolersnce.
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d. FARR Al8LT09 recorded that low gain amplifier, P/N 1A94910-503Y, S/N 00212,
was out of tolerance on gain factors. ,

e. TFARR A184T710 noted that the R6 potentiometer on the temperature module
could not be adjusted to 0 + 0.005 VDC. The potentiometer was scrapped.

f. TFARR A184711 noted that it was impossible to get correct output\from module,

P/N 1B39022-1, S/N 0000l1. The module was accepted after retest.

L.2.3.4 Digital Data Acquisition System (DDAS) Tests

The digital data acquisition system serves a dual purpose, having & prime function
during ground checkout, and a secondary function dFring flight. The DDAS telemetry
system, using PCM/FM/FM, operates in parallel with the three PAM/FM/FM systems.
During ground checkout and trouble shooting, the DDAS is the prime data source

for ground support monitoring and recording equipment. During flight, the DDAS
serves as a backup for prime data ‘channels, and includes a flight tape recorder

to store PCM data for later playback on ground command.

Operation of the DDAS was verified by the following three tests:

a. DDAS calibration.
b. DDAS calibration, manual operation.

c¢. Digital data acquisition system.

L.2.3.4.1 Digital Data Acquisition System Calibration (1B55792)

Test Explanation

This procedure was used in conjunction with DDAS calibration, Manual Operations,

and H&CO 1BL45L8. The D92LA Computer was used to verify calibration of each data
channel, from the input to the Model 270 multiplexers, through the PCM/DDAS as-
sembly, to the output of the DDAS ground station.

Each of the four multiplexers was tested individually.

Test Review

This test began on 18 January 1966, and was certified on 24 January 196€. It was
run twice. The first time, on 18 January 1966, the first three channels tested
on the A3 multiplexer measured out-of-tolerance voltages. The test of this multi-

plexer was terminated at this point. Upon retest, the A3 multiplexer unit was
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found to be operating properly. The test was run for the second time, on 20 January
1966, on the A3 unit only, and was completed successfully. The results were ac-

cepted on that date.

The revision documentation log sheet noted the following ten revisions:

Six corrected minor errors in the procedure.

b. One called out the installation of eleven Jumper wires because certain
transducers had not been installed at the time of the test.

c¢. Two deleted measurements which were not necessary for this test.

d. One widened certain voltage tolerances because the PCM/DDAS assembly,
P/N 1AThOL9-513, S/N 00001, was defective and caused random channel mal-
functions. This assembly was to be rejected following vehicle test at $sSC.

»

The following FARR's were released égainst this procedure:

a. FARR A1TLL3T noted that a 3.75 VDC input resulted in a 2.495 VDC output,
instead of 3.75 + 0.025 VDC output, from multiplexer, P/N 1B55251-511,
S/N 00002. The multiplexer was retested without recurrence of the problem,
and was accepted.

b. FARR ALTLLLS5 noted that a sawtooth output resulted when voltage was applied
to multiplexer, P/N 1B55251-525, S/N 00002. A square wave output should
have resulted. The multiplexer was acceptable as is.

c. FARR A184T712 noted the defective PCM/DDAS assembly which had caused random
channel failures. -The assembly was accepted for testing purposes.

d. FARR A184T71Lk noted that the switch on valve, P/N 1A49965-509, on LOX
chilldown pump, P/N 1A49L23-1, had continuity between pins E and F, rather
than between pins D and E, when open. The switch was returned to the
vendor for rework.

4.2.3.4.2 Digital Data Acquisition System Calibration, Manual Operation (1BLLS5LS)

Test Explanation

This procedure was used in conjunction with the DDAS Calibration, Automatic Procedure,

H&CO 1B55792, providing the manual instructions necessary tp check.cut the Model 270
multiplexers and the Model 301 PCM/DDAS assembly. The objective of this checkout
was to verify calibration of all prime and submultiplexed data channels, from the
input to the 270 multiplexers, through the PCM/DDAS assembly, to the outpu§ of

the DDAS ground station.

m
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4.,2.3.4.2 (Continued)
Test Review

This test was started on 18 January 1966, and accepted on 21 January 1966. Nineteen
revisions were made against the procedure, and recorded in the documentation log

5

sheet as follows:

a. Five corrected errors in the procedure,
b. Twc added items to ‘the procedure. -

¢. Three deleted measurements because parts shortages, requiring the use of
simulators, made in-tolerance readings impossible.

d. Four deleted items not necessary for this test. Included in these was a
manual check of the SSB ground station, because the station was not to be
used in this test.

e. One deleted a revision erroneously made.

f. One called for a jumper from the negative lead of the power supply to ve-
hicle ground.

g. One added a data sheet to the procedure.

h. One changed safety requirements to specify that power supplies should not
be connected or disconnected with power on.

i. One required that the Al multipleker internal clock, which was set at
3595 cps, be reset to 3400 + 20 cps.

No failure reports were noted against this procedure.

4L.2.3.4.3 Digital Data Aéquisition System (1B55793)

Test Explanation

This test verified the cperational status of those data channels on the stage which
had not been checked out in previous system tests. Making use of the D924A com-
puter to test the output from each channel, it determined whether or not the signal
conditioning units, their associated amplifiers, the command calibration, channel
deccaers, the multiplexers, the DDAS assembly, and the central command calibration

decoder were operating properly.

Test Review

This test was initiated on 25 January 1966, and final acceptance tock place on
T February 1966. Seventy revisions were noted on the revision documentation log

sheet, as follows:
}
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L.2.3.4.3 (Continued)

a. Twenty-nine revisions were written to correct procedure and program errors,
to delete or change.other revisions made in error, or to add commands to
the program.

b. Thirty-two revisions deleted measurements because either the out-of-
tolerance measurements were not necessary for this test, there was no
time available for trouble-shooting, adjusyments had been made which were
not reflected in the procedure, connections were loosely wired, or the
PCM/DDAS assembly caused certein random channel failures. Other problems
were parts shortages which required the use of simulators, channels which
were recalibrated after testing, defective parts being used temporarily,
design problems, and rework which had yet to be accomplished.

c. Six revisions changed test requirements because: heat curing in process
would not permit in-tolerance ambient temperature measurements; the re-
moval of fluid prevented in-tolerance measurements of liquid level in the
auxiliary reservoir of the hydraulic system; and bench test data deviated
from automatic results due to the slow rate of discharge of the multiplexers
under no-load conditions. °

d. Two revisions deleted the use of test equipment not required for this check-
out.
e. One deleted a step from the procedure which was not necessary for this test.

No discrepancies were noted against this procedure.

L.2.3.5 Exploding Bridgewire System (1B55796)

Test Explanation

This procedure defined both the manual and automatic processes required to ensure
the capability cf the EBW system to initiate ullage rocket ignition and jettison,
wher. so commanded by the instrument unit. Responses were monitored by the ACS and

compared with specified requirements.

Test Review

This test was run twice on 22 January 1966. On the first run, the pulse sensor
was found to malfunction. A failure and rejection report was written, and the
pulse sensor was removed and replaced for the second runf The pro;edure was suc-
cessfully completed on the second run. There were four revisions recorded on the
revision documentation log sheet, as follows:
a. One changed required voltages because of loading caused by 100K resistors
in the multiplexer.

b. One changed Jettison voltage requirements to ensure that firing units
were completely discharged.

> .y
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4L.2.3.5 (Continued)

‘ ¢. Two added or deleted commands from the program.

The FARR mentioned above was FARR A1T74LbL8, noting that the pulse sensor operated

intermittently, and calling for its replacement.

L.2.3.6 Propellant Utilization System Tests

The purposes of the propellant utilization system are to control the fuel to oxi-
dizer mixture ratio in such a way as to ensure simultaneous depletion of propellants,

and to supply propellant level information for tank fill and topping operations.

Two test procedures were run to assure that the propellant utilization system was

operational. They were: f

a. Propellant utilization system calibration.

b. Propellant utilization system.

4.2.3.6.1 Propellent Utilization System Calibration (1BLLSLY)

Test Explanation

‘ This test verified the calibration of the propellant utilization system. The

following items were checked:

a. Verification of-static inverter/converter output voltages.
b. LH2 and LOX empty and full calibration.
Data acquisition of the LH2 and LOX bridge position.

ol

LH2 and LOX bridge slew checks (1/3 and 2/3 slew).
e. Reference Mixture Ratio (RMR) calibration.
f. LH2 and LOX bridge linearity checks.

g. Verification of hardwire loading circuits.

Test Review

The test began on 17 January 1966, and was accepted on 20 January 1966. During the
course of the test, a short circuit was discovered in a wire harness assembly,

and corrected. ¢

. The following seven revisions were noted on the revision documentation log sheet:

1]4

L SOV — - S - . - PR P




Douglas Reﬁort SM-5318L

4.2.3.6.1 (Continued)

a. ©Six corrected minor errors in the procedure.

b. One changed a tolerance because of drift of readings due to tank environ-
mental conditions.

One discrepancy was noted, as follows:

a. FARR Al1T4lL36 noted the short circuit in wire harness, P/N lB56731 1,
S/N 00001. Plug P6 was removed and replaced.

4.2.3.6.2 Propellant Utilization_ System (1B55797)

Test Explanation

4
The purpose of this test was to ve@ify the capability of the propellant utilization

system both to ensure simultaneous depletion of propellants, and to verify propel-
lant level information for controlling the fill and topping valves during LOX and

LH2 loading.

Test Review

-

This test was run and accepted on 21 January 1966. The following eight revisions

appeared on the revision documentation log sheet: /

a. Four corrected minor errors in the procedure.
b. Two added minor items to the procedure.

c. Two changed tolerances as directed in NASA letter R-QUAL-P/DAC-#5-66/SCHARLACH.

No discrepancies were recorded against this procedure.

4.2.3.7 Level Sensor and Control Unit Calibration (1BLLSLE)

Test Explanation

This procedure provided for the calibration of the liquid level and liquid/gas
differentiator sensor systems, the LOX and LH2 point sensor systems, and the LOX
and LH2 tank overfill and fast fill sensor systems. The test was designed to ad-
Just the operating point of the point level sensor control units to a level well
within the limits of the capacitance changes caused by a simulated wet condition

RACS command.
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4.2.3.7 (Continued)
' Test Review

fhe test was begun on 12 January 1966, with acceptance taking place on 21 January
1966, after seventeen revisions and six failure and rejection reports had been written
against it. The revisions, as reported on the revision documentation log sheet,

were as follows:

a. Three corrected minor errors in the procedure.

b. One deleted a revision which had been erroneously made.
Y
c. One deleted certain steps in order to reflect more accurately the method

by which power is normally applied to the vehicle.

d. One renumbered certain steps because the only necessary command was level
sensor power on. Another was then made to change certain sentences to
reflect the change in step numbers.

e. One clarified a connector part number, and seven others changed sentences
to include this clarification.

f. One changed a cable designation in a figure, and another was written to
add to the figure a connection to vehicle ground, because the change in
cables removed the ground return®for a point in the test assembly.

‘ The six FARR's mentioned above noted the following:

a. FARR A1T4433 noted that a relay in control unit, P/N 1A68710-511, S/N E-58,
activated at random and would not deactivate to a 0 + 1.1 VDC reading when
capacitance was decreased. It was found that the potentiometer was inac-
curately adjusted; the relay was retested without incident and accepted.

b. FARR A174L38 reported that a connector pin in wire harness, P/N 1B56380-1,
was recessed, and the metal shielding was bent. The pin was removed and
replaced, and the connector accepted.

¥
c. FARR A1Th439 noted that control unit, P/N 1A68710-509, S/N E-86, had an
erratic output response to a 5 VDC input. The unit was accepted following
retest.

d. FARR Al7LLL2 recorded a short from conductor to shield of a wire in wire
harness, P/N 1B4LQO6-1NC, S/N 00001. The harness was accepted after a
plug had been replaced.

e. FARR AlTLLkh noted that the output from control unit, P/N 1A68710-509,
S/N E-105,remained at 0.0 VDC when input changed. The unit was reworked
to B/P, and accepted.

f. FARR ALTULL6E noted a dead short on an inner contact wire and shield in wire
harness, P/N 1B50197-1A, S/N 00001, and a crack on the edge of the coaxial

outer contact barrel of the same assembly. A pin was replaced to correct
‘ the short, and the defective barrel was removed and replaced.
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4.2.3.8 Cryogenic Temperature Sensor Verification (1BLLSLL)

Test Explanation

The purpose of this test was to check out each temperature transducer whose normal

operating range did not include ambient temperature.

Test Review

¢
This test was started on 1k January,1966. Acceptance of the data obtained took place
on 27 January 1966. There were fivé revisions to the procedure recorded on the re-

vision documentation log sheet:

One added items which had been omitted from the procedure.

One deleted a requirement that serial numbers of certain sensors be verified,
because the S/N's were impossible to read and were already listed in the
vehicle serialization log book.

c. One corrected a typographical error. i

d. One added a seven per cent tolerance on certain temperature measurements
because of the effects of ambient temperature on the readings.

e. One noted sensors which were not tested, because they were not installed
during the test. :

No failure reports were written against this test.

4.2.3.9 Telemetry and Range Safety Antenna System Check (1BLLSLS)

Test Explanation

This test was conducted to verify that the telemetry and range safety antenna systems

were operational.

Test Review

The test began on 21 January 1966, and acceptance occurred on 31 January 1966. The
revision documentation log sheet noted the following thirty-eight revisions to the

procedure:

a. Sixteen corrected minor errors in the procedure.

Three added or changed designation numbers of parts called out in the
procedure,

c. Two provided that the orbit transmitter be turned off during RF power de-
tector calibration, because power was required at one level only.

d. Two added or changed commands to the SSB transmitter group.

e. Four revised tables and figures as required due to revisions in the
procedure. '
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4.2.3.9 (Continued)
‘ f. Two deleted paragraphs from the procedure because they were not necessary
for this test.

g. Two changed the procedure to permit proper setup of reflected power detectors.

h. Three deleted measurements because parts shortages resulted in ‘inaccurate
readings. v

i. Three changed tolerances to allow for cable insertion losses and greater
sensitivity requirements.
J+. One added a test cable required for R/S insertion loss measurements.

There were no discrepancies recorded during this test.

L.2.3.10 Electromagnetic Compatibility Check (1B64955)

Test Explanation f

This test was designed to determine stage power system electromagnetic interference
characteristics. The procedure described the setup and operation of EMC test equip-

ment, to be used in parallel with the following checks:

-

a. EBW System (Auto).
. b. Hydraulic System (Auto).
c. All Systems (Umbilicals in).

Test Review

The test was conducted beginning on 20 January 1966, with certification taking place
on 3 February 1966. Five revisions were noted in the revision documentation log

sheet, as follows:

a. Two deleted requirements because of a time shortage.

b. One enabled the hookup of the test cables prior to the power distribution
test.

c. One added three tests to be run in parallel with this one, at NASA request.

d. One added a report number to specify a document in which test results were
to be indicated.

No failures were recorded during the course of this test.

L.2.4 Engine Alignment Procedure (1B39124A)

‘ Test Explanation

This procedure provided instructions for aligning the J-2 engine with the stage,

]
while in a vertical attitude.
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L.2.4 (Continued)

Test Review

This test began on 19 January 1966, and was successfully completed on 25 January 1966.
There were three revisions made to the procedure, as noted on the revision documen-

tation log sheet:
i
a. One added a paragraph to change the procedure for determining the angle of
inclination, in the event that the distance between "G" planes was excessive.

b. One deleted the use of a locking fixture and substituted standard hand torque
tools, because the fixture would not work.

c. One specified that only "C" clamps would be used to install the clinometers,
because the lock also called out in the procedure was not operational.

-

The alignment procedure was run with no discrepancies recorded.

4.2.5 Auxiliary Propulsion System (1B55800)

Test Explanation

The purpose of this procedure was to verify*the integrity of the stage portion of the
APS system, using simulators in the absence of the APS modules. The following spe-

cific tests were performed: 3

a. Verify that bus power can be applied, and that static loads are not excessive.

Verify that attitude control commands from the I.U. control the proper sets
of quadredundant solenoids (simulated). :

¢. Verify the telemetry system measurements associated with the APS by observing
each active parameter on the stage, and each simulated transducer output.

Test Review

The test was run twice on 21 January 1966, and final acceptance took place on

24k January 1966. During the first run, a simulator was found to be miswired, and

two bridge modules were found to be of the wrong configuration. On the second run

the test was completed satisfactorily. Seven revisions appeared on the revision docu-
mentation log sheet; six corrected minor errors in the prgbédure, and one changed

the procedure in several places as called out on NASA document R-QUAL-P/DAC.

No failure and rejection reports were written as a result of this test.

.
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4.2.6 Hydraulic System (1B55801)

Test Explanation

This procedure verified the integrity and operational capability of the hydraulic

system.

The following tests were performed:

a.
b.
c.
d.
e.
f.
g.
h.

Test Review

Calculation of accumulator GN2 mass.

Reservoir oil level and pressure test (unpressurized).
Auxiliary pump motor thermal switch test. ;
System supply and accumulator GN2 pressure test.
Reservoir oil level and pressure test (pressurized).
Actuator polarity and engine clearance test.

Servo actuator frequency ‘response test.

Engine centering test.

’
. b

The test was run on 29 January 1966, and certified on 11 February 1966. The following

‘ twenty revisions were incorporated in the revision documentation log sheet:

a.

b.

f.

No discrepancies were recorded against this procedure.

Four changed steps to conform to existing test and system equipment, and to
incorporate latest design changes.

Three deleted steps because they were not necessary, or because of parts
or time shortages.

Eight corrected errors in the program, or changed the program to conform
to design changes.

Two revisions set new breakpointsito make it possible to determine if pitch
and yaw power came on.

Two added paragraphs; one to note that the gimbal was a cycle-significant
item, and one to reflect new test requirements.

One changed a measurement because of a missing Jumper wire.

4L.2.7 Systems Tests Not Accomplished

The following tests, originally intended for performance on the stage, either were

. never activated or were cancelled, due to scheduling limitations and parts shortages.

Equivalent tests were to be integrated into the Sacramento test schedule, and per-

formed during stage testing at STC.
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L.2.7 (Continued)

In general, these tests comprised some electrical/electronic system checkouts, some
propulsion system checkouts, and the final all-systems checkouts. By general systems

breakdown, the tests not accomplished were:

Electrical/Electronic Systems

a. Telemetry System, Manual Operation, H&CO 1BLL4552,

b. Telemetry System, Automatic Checkout, H&CO 1B55799.

c. Single Sideband System, Manual Operation, H&CO 1BS8L67.
d. ©Single Sideband System, Automatic Checkout; H&CO 1B55794.
e. Range Safety System, Automatic Checkout, H&CO 1B55798.

f. Range Safety Receiver, Automatic Checkout, H&CO 1B55798.
g. Range Safety Receiver, Manual Operations, H&CO 1BLL550.

Propulsion System

a. Pneumatic Control System Leak Check, H&CO 1B57385.
b. Pneumatic Control System, H&CO 1B55802.
¢. Cold Helium System Leak Check, H&CO 1B57388.

. d. Cold Helium System, H&CO 1B55803.

Fuel Tank Pressurization System Leak Check, H&CO 1B57387.

f. TFuel Tank Pressurization Syétem, H&CO 1BS5804.
g. Propellant Tanks Syétem Leak Check, H&CO 1B57389.
h. J-2 Engine Leak Check, H&CO 1B57390.
i. J-2 Engine System, H&CO 1B55805.
J. Repressurization System Leak Check, H&CO 1B57391.
k. Repressurization System, H&CO 1B56281.

All System Tests

a. All Systems Tests, H&CO 1B55809.

The aft skirt and interstage thermo-conditioning and purge system cﬁeck, H&CO
1B40550, and the hydraulic system fill and bleed procedure, H&CO 1B62519, were

transferred open to STC.

‘M.B Stage Manufacturing Tests

All manufacturing inspection and test records for the stage are reviewed and pre-
sented in this section. Table IT is the narrated form of the permanent nonconfor-

mances recorded on FARR's during manufacturing inspection and test. The dispositioning

a2
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4.3 (Continued)

of these FARR's was accomplished by the Material Review Board. The FARR system is
used to report discrepancies throughout receiving inspection, manufacturing assembly,
testing, and installation. A review has been made of acceptance test data pertaining
to the weight, balance, and shipment requirements, hydrostatic proof test, and sub-

sequent leak test of the propellant tanks.

4.3.1 Stage Preparation for Shipment

Four procedures were conducted to prepare the stage for shipment by transporter to
the Seal Beach dockyard, and by barge from there to Sacramento. These procedures

were:

a. Environmental protective cover kit-assembly, installation, and removal.
b. Transportation instrumentation systems.
c. Preparation of the stage for the weigh and balance procedure.

d. Weigh and balance procedure.

»
!
4

L.3.1.1 Protective Cover Kit, Environmental (1A57862)

This document outlined the procedures for assembling, installing, and removing the

stage protective cover kit, P/N 1A57861-1. The cover protected the stage against

rain and dust surface transportation between SSC and STC.

The procedure was conducted between T and 10 March 1966. No functional failures were

noted, and no revisions were written to the procedure.

L.3.1.2 Transportation Instrumentation System (1B39698)

This procedure specified the handling and checkout operations for the transportation
instrumentation kit, Model DSV-L4B-175, in conjunction with the NASA furnished mobile
instrumentation system trailer and power supply trailer. The transportation instru-
mentation system was used to monitor the stage during all highway and water transpor-
tation operation. Also included were specific checkout and setup”steps for proper
operation of the system, installation and removal instructions, and return shipment

instructions for the Model 175 after removal from the stage.

The following major functions were accomplished by this procedure:

a. Check for proper function of:
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L.3.1.2 (Continued)

1. Sixteen vibration accelerometers.

2. Two temperature and two humidity sensors, one each mounted forward
and aft.

3. Two differential pressure sensors.

L. One pitch and one roll sensor, mounted on the deck of the ship during
water transportation.

b. Check and setup of:

1. Regulated power supply control panel.

2. Air conditioning control system.

3. Instrumentation power supply.

L. Digital voltmeter. .

! 5. Signal conditioning module.

6. Wideband signal amplifier units.

T. Automonitor units.

8. Recorder control unit.

9. Recording oscillograph.

10. Electronic duplex recorder. v
.' 11. Magnetic tape recorder.

Failure record sheets were kept during transportation, and remained in the trailer

at the end of the trip for subsequent return to MSFC.

Test record sheets in the appendix of the procedure were used to record data on
system failures or fixes. A table for equipment setup was also kept for recording
all setup and calibration data. Reproducible copies were given to inspection upon

completion of the trip.

There were no recorded functional failures noted, but three revisions to the pro-
cedure were made, to revise frequency tolerances. Testing was completed at €SC on
10 March 1966.

4.3.1.3 Preparation for Horizontal Weigh and Balance (1B37831C)

This procedure specified steps necessary to prepare the stage for the weigh and

balance operatlon and to load the stage on its transporter. Included were the

. following:

a. Installation of stage handling rings.

b. Preparation of weighing area in VCL.
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4.3.1.3 (Continued)

c. Installation of stage and handling rings on cradles.

d. Installation, checkout, and removal (after weighing operation) of weighing
equipment.

e. Installation of engihe protective cover.
f. Installation of stage, with rings and cradles, on the transporter.
H
One revision to the procedure added a paragraph calling for shims to position retainer
blocks, P/N 1B32367-1, and giving instructions regarding clamp bolts on the forward
and aft cradles. There were no functional failures noted during the test .periods
of 4 to 5 March 1966.

4L.3.1.4 Weigh and Balance, SSC (1B62978)

This procedure was used to measure the weight of the stage in such a manner that
the longitudinal center of gravity could be calculated from the results. The pre=-
dicted weight and the weight calculated from the measurements were within 0.1 per

cent of one another.

-~

The stage weight in air was measured at 24,479.1 poundsi and the weight corrected
for Standard Locality in vacuum was 24,543.5 pounds. The horizontal center of gravity
was found to be at station 322.9.

Ten revisions were written to the procedure, and recorded in the revision documen-

tation log sheet as follows:

a. One added figures to the procedure.

~e

b. Five added paragraphs and data to the procedure.
c. Two deleted data from the procedure.

d. Two revised paragraphs.

No functional failures were noted during the weigh and balance procedure, which was

run on 5 March 1966. , -

4.3.2 Preshipment Purge, GN._, Tanks and Propellant Lines (1B65050)

This procedure contained instructions necessary to purge and dry the stage witn GN2
i

to a dryness of 15° F dewpoint (2700 ppm), or lower, prior to shipment to STC. Also

included were instructions for attaching interim containers to the propellant tanks

to maintain a dry environment during surface transportation.
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4.3.2 (Continued)

’ . There were twenty revisions noted on the revision documentation log sheet, as follows:

a. Eight deleted entire paragraphs.

b. One reidentified a paragraph.

¢c. Two added notes to the procedure.

d. One revised a pressure setting because the condition varied during purge.
e. Four revised paragraphs.

f. Four allowed substitutions for parts not available.
No discrepancies were noted during the test period of 6 to 8 March 1966.

4.3.3 Final Inspection

A final inspection of all mechanica} and electrical areas was performed before the
stage was weighed and prepared for shipment. There were 387 discrepancies noted
during final inspection, of which 133 were of a mechanical nature, and 25h.were
electrical. The mechanical discrepgncies were minor deviations as follows: loose

hardware, missing or wrong parts, parts not identified, short or recessed bolts,

.damaged or bent parts, extraneous materials, scratched paint, parts not secured, areas

requiring cleanup, etc. The electrical problems, also minor, were: chaffing and
torn insulation, torn wrapping, wire harnesses loose or tight in clamps, riding the
structure, too tight, or too slack, plugs not capped, wire harnesses not served per
DPS, improper stowing, misidentified parts, damaged Frommets, etc. All problems
were resolved, and rework was completed, except for five discrepancies. FARR's
A159448, A159450, and A188675 dealt with damaged wires or grommets on wire harnesses.
The damaged wires were wrapped with teflon tape, and the grommets were replaced

or relocated. FARR Al84T27 noted a broken bonding strap which was trimmed past the
break. FARR A1886T3 noted mislocated support assemblies which were relocated.

L.3.4 Propellant Tank Leak and Hydrostatic Proof Tests

Two tests were performed on the propellant tank assembly after theiéssembly was com-
pleted and before the insulation was installed. A hydrostatic proof pressure test
was conducted to verify the structural integrity of the propellant tank, and then

a leak test was performed after a cleaning and degreasing operation. These two tests

‘ were conducted on stage 501 as detailed in the following paragraphs.
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4.3.4.1 Hydrostatic Proof Test (1B3841k)

Some of the objectives of the hydrostatic proof test were:
a. Test welds and bolts at the Joint between the common bulkhead and the aft
dome, :

b. Proof the common dome to a positive internal pressure differenﬁial of
32.6 + 0.5 psi.

c. Proof the common dome to a negative external pressure differential of
23.4 + 0.5 psi.

d. Proof the aft LOX tank dome to a positive internal pressure differential of
51.6 + 0.5 psi.

e. Proof the LH, tank cylindrical section, the LH portion of the aft dome, 3
and the forward dome, to a positive internal pressure differential of
38.8 + 0.5 psi.

f. Test the joints of the LOX and LH2 tanks for leaks.

The test was started on 8 April 1966, using production test plan A659-1B38L1k4-1 PDS2,

and completed and accepted on 9 April 1966. There were no functional discrepancies

discovered, however, seven revisions were written on the documentation log sheet;

three accepting a panel light indication‘of "test", which should have indicated "low",
‘. three allowing minor changes in procedural steps, and one changing an indicator

because it would not go from "test" to "low".

4.3.4.2 Leak Check

The propellant tank leak checks were conducted to verif} the integrity of the tank
components and welds. Direction and results of these tests were recorded on Quality

Engineering Charts (QEC) which are included in the stage log book.

QEC papers 751, T53, 754, 755, 756, 757, 758, 759, 760, 761, T9k4, 932, 1520, 1521,
1522, 1523, 152k, 1537, 1553, 1554, 1555, 1556, 1557, and 1558 were used for this test.
One leak was discovered and corrected. No failure and rejection reports were written

against these tests. H
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Figure 5. Auxiliary Propulsion Module .
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DEFECT CHARTS

The following charts represeut plots of the weldf and non-weld defects reported
on Failure and Rejection Reports. The rejection reports used for the plotting

appear in tabular form in Table II.

To aid in understanding the charts, an example is given.

Chart 2 Cylindrical Tank.

Item Number 102 Sequence Number in Table II.

FARR Number A113986 Is the serial number of the Failure and Rejec-
tion Report.

Date 11-11-6L The report was initiated on 11 Novermber 196k,

Total Defects 1 One defect was reported on this Rejection
Report.

Type of Defect 3 " Per the Defect Code: The defect was linear
porosity. H

Detected by X Per the Inspector Code: The defect was detected
by X=ray.

Side - In this position, whether the defect occurred

on the inside or outside of this assembly would
be designated. In this case it was undetermined.
Reworks Required O Accepted for use.

Defect Code

Weld Defects

1. Cracks 9. Arc strike
2. Lack of fusion or penetration 10. Crater
3. Linear porosity 1l. Suckback
L. Scattered porosity 12. Inclusions
5. Undercut 13. Void, porosity
6. Underfill 1Lk, Backside shrinkage
T. Transverse and Longitudinal cold 15. Concavity
shuts 16. Weld overlap

8. Porosity or voids with sharp tails 17. Separation

2 e~

Inspection Code

I - Inside 0O -~ Outside
X - X~Ray D -~ Dye Check
V - Visual
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4“" ABCL

ACS
AFQA
AGC

AO

APS
CCco
CCO
COAL

Countdown

. Critical

Components

Dye Check

EBW
ECL

ECP
End Item

EO

!‘li ™

FARR

Douglas Report SM-5318L

GLOSSARY OF TERMS

As Built Configuration List. A listing of the part numbver, change
letter, and manufacturing position index number. Compiled by the
Reliability Assurance Department from the manufacturing paper appli-
cable to the stage.

Y

Automatic Checkout System (Complete Complex).
Air Force Quality Assurance

Automatic Gain Control

Amplitude Modulated Radio Transmission

Assembly Outline. Document controlling the assignment of work to |,
assembly areas, and provides a record of conformance. Planned and

released by Manufacturing Planning and verified through Reliability
Assurance (Quality Control) procedures.

-

Auxiliary Propulsion System

Contract Change Order

Crystal Controlled Oscillator

A computer routine for changing data in memory.

Tasks carried on during the backward counting (in minutes and sec-
onds) from initiation to coficlusion of & propellant loading, or
static firing exercise.

Those functional components essential to stage performance.

Dye Penetrant Inspection. Visual identification of surface weld
defects, such as porosity and cracks, with a colored dye.

Exploding Bridge Wire System

Engineering Configuration List. A tabulated listing of the Douglas/
vencdor part numbers, Douglas/government/industry standard part num-
bers, specification and source control drawing numbers, processes

and material specification numbers, test requirement drawing numbers,
bulk material identification numbers, serialized engineering order
and drawing change request engineering order numbers, plus the part
number and drawing change letters defining the engineering released
design intent applicable to this end item.

Engineering Change Proposal

A customer-required system, or any principal system or subsystem
elements. “ Also, those articles covered by major subcontracts, de-
livered direct to a customer, or provided as customer furnished
property to a contractor.

Engineering Order. Engineering document which is used to release
design intent, for development and manufacture.

Frequency Modulated Radio Transmission

Failure and Rejection Report. A report used to identify or divert
nonconforming material. Also used to record dispositions of such
material, and the corrective action taken to prevent recurrence.
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DDAS
FACI

Form
DD250

Form
DD829-1

FTC

Growler

Inspection

GSE

H&CO

He

IIS

IU

KsC

LHp

LOX

Log Book

MRB

NPC 200-2
OLSTOL

PAM
PCM
PCL

Permanent

Nonconfor-

mance

Permeability

Porosity
PDM

Douglas Report SM-5318L

GLOSSARY OF TERMS (Continued)

Digital Data Acquisition System
First Article Configuration Inspection

A material inspection and receiving report used to transfer an end
item from one location or responsible agency to another.

Historical record used to document scope change verification.

Florida Test Center. Douglas Missile and Space Systems Division
test center at Cape Kennedy, Florida. {

A sonic inspection method for detecting internal discontinuities in
Saturn stage common bulkheads.

Ground Support Equipment.  Equipment whose function is to transport,
protect, handle, service, test, check out, and monitor the complete
Saturn S-IVB stage, separate assemblies, or components.

Handling and checkout drawing (test procedure)
Helium :

Inspection Item Sheet

Instrument Unit

Kennedy Space Center, loeated in Florida.
Liquid Hydrogen Y

Liquid Oxygen

A compilation of special records, packaged in book form, pertaining
to a given end item.

Material Review Board. A committee which evaluates and determines
the disposition of all rejected material (other than obvious scrap
or incompletes) and initiates corrective action to prevent recur-
rence of the nonconformances leading to the rejections.

NASA Quality Publication. The Quality Program Provisions for Space
Systems Contractors.

On Line Saturn Test Oriented Language. A method of manual (i.e.
typewriter) input to correct a computer program.
Pulse Amplitude Modulated radio transmission

*
Pulse Code Modulated radio transmission

Planning Configuration List. Tabulated listing prepared by the
planning release group containing that information listed on the
engineering configuration list plus information required by the
planning and manufacturing departments.

A condition, signifying material is nonconforming at the time of
inspection, and cannot be made to conform exactly.

Degree to which one substance will diffuse through or penetrate another.
Gas pockets or voids free of solid material occuring in welds.
Pulse Duration Modulation of radio transmission.




P/N
PMR
ppm
PU
PUEA
psia

psig

QEC

RACS
RF
RMR
RPM
RS
RSRS
SACTO
scC

scem
scim
SCOo
SEO

SIM
SPCR
SSB
SSC

STC
S/N
TACD

Douglas Repoft SM-5310k

GLOSSARY OF TERMS (Continued)

Part number

Programmed Mixture Ratio

Parts per million

Propellant Utilization system

Propellant Utilization Electronic Assembly

Pounds per square inch, absolute. Pressure measurement which in-
cludes atmospheric pressure.

Pounds per square inch, gauge. Pressure measurement which does not
include atmospheric pressure.

Quality Engineering Chart. A chart, prepared by Quality Engineering,

which provides specific inspection instructions to shop personnel,
and a means of recording sequential inspection for each unit fabri-
cated.

Remote Automatic Cal?bration System (telemetry checkout).
Radio Frequency

Reference Mixture Ratio

Revolutions per minute

Range Safety

Range Safety receiver system

Sacramento Test Center, California

Scope Change. Changes, requirements, or details of all or any part
of a program. _ /

Rate of flow measurement - standard cubic centimeters per minute.
Rate of flow measurement - standard cubic inches per minute.
Subcarrier Oscillator '

Serial Engineering Order. Engineering orders, generally used to
authorize and describe rework in conjunction with & production
change. The SEO is also used to issue information or work authori~
zation when no drawing change is involved, i.e., salvages for manu-
facturing errors, and authorization for variation from engineering
drawing requirements or information.

Safety Item Monitor »
Saturn Program Change Request
Single Sideband, radio transmission

Space Systems Center. Douglas Missile and Space System Division
Center at Huntington Beach, California.

Sacramento Test Center, located at Sacramento, California.
Serial number

Test Area Control Document
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TAN
TCC
TCS
TD

Time/Cycle
Significant
Item

T/M
TR
UHF

Ullage
Pressure

Ultrasonic
Inspection

Umbilical

VCL
VCO
VHF
VSWR
WRO

Douglas ﬁéport SM-53184

GLOSSARY OF TERMS (Continued)

Task Authorization Notice. Douglas work authority.
Test Control Center.
Thermo Conditioning System.

Technical Directive

A component or end item, the measured life of which is important
enough to justify running time, cycle, or attribute data collection.

Telemetry
Test Request
Ultra High Frequency L

The pressure of the gases in the unfilled portion of the propellant
tanks.

An inspection method employing ultrasonic waves to detect disconti-
nuities in internal insulation bonding.

Stage/GSE interface point for stage servicing and monitoring from
a ground source.

Vehicle Checkout Labora?ory, located at SSC and STC
Voltage Controlled Oscillator
Very High Frequency

Voltage Standing Wave Ratio. A measure of antenna efficiency.

Work Release Order. Document providing authority for the accom-
plishment of work within the Douglas Missile and Space Systems
Division. ‘
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